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PREFACE AND 
ACKNOWLEDGMENTS 


The truth cannot force its way in when something else is occupying its place. To 
convince someone of the truth, it is not enough to state it, but one must find the 
path from error to truth. 


— LUDWIG WITTGENSTEIN 


I have a quite precise memory of when and where this project began. In 
the spring of 1983 I was attempting to reconcile the Rules for the Direction 
of the Mind with a rather conventional account of Descartes's philosophy 
for a group of graduate students. Unfortunately I was faced by passage 
after passage that did not fit the convention. The first few interpretive 
sources I turned to provided only a little help, hardly more than a sharper 
focus. I realized that when opportunity arose, I would have to dig more 
deeply into the original text and the secondary literature. But teaching 
and other research kept me occupied until the summer of 1986, when my 
wife and I had the chance to participate in Marjorie Grene's National En- 
dowment for the Humanities (NEH) seminar on Descartes at Cornell Uni- 
versity, in Ithaca, New York. I still remember the first time I tried to explain 
to Marjorie my inklings about Descartes's imagination; she exclaimed that 
that couldn't be right, but we (she and I and another member of the semi- 
nar) went immediately to the Latin text of Rule 12 and confirmed that 
at least a few of the inklings were well founded. A summer of research 
convinced me that I had come upon something of genuine but neglected 
importance in Descartes. More daunting, it also made me recognize that 
exploring and articulating the background to Descartes's use of imagina- 
tion would demand an investigation of medieval and Renaissance sources 
with which I was little familiar. That investigation, undertaken in the aca- 
demic year 1988-1989 with the support of a fellowship with the Institute 
for Research in the Humanities of the University of Wisconsin, Madison, 
uncovered for me the riches of an old philosophical psychology that had 
defined specific roles for imagination—in meditation, in the practice of 
memory, in poetic invention, in mathematics, indeed in all cognition. 
Unfortunately I have been able to incorporate only a fraction of those 
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riches into this book. Some of my historical excursions are undoubtedly 
oversimplified, in part because of the demands of brevity, in part, I fear, 
because of my ignorance. There are many places where interested readers 
will wish for further detail that I do not give. Those who are historically in- 
terested may be impatient with some of the philosophical excursions; and 
the philosophically inclined may find more history than is to their liking. 
All the errors, of course, are my own: I can only offer apologies in advance 
for not making the book better than it is. 

Nevertheless, if I were to make an apologia for it, I would begin by call- 
ing attention to the words of Wittgenstein quoted above. No philosopher 
of the modern era has been, and continues to be, more mythologized than 
Descartes. One reason is that Descartes himself began the process with his 
"autobiography" in the Discourse on the Method for Conducting One's Reason 
Well and Finding Truth in the Sciences. Virtually everyone since has followed 
Descartes's example, if only by reading him teleologically, that is, with the 
expectation that in everything he wrote he was always destined to be the 
Descartes of the Discourse, the Meditations, and the Principia. This is the “er- 
ror" that holds the field and from which one must commence the journey; 
at the very least it is an obstacle to understanding Descartes's writings prior 
to 1637. What I have therefore tried to do in this book is to trace a path 
from imagination as it is found in the "canonical" Descartes to what I be- 
lieve is the deeper truth, that his scientific and philosophical interests be- 
gan with the powers of the imagination. This origin not only reveals an 
originating impulse, it also largely explains the course of his researches and 
gives clues to how we should read (and how we often misread) the writ- 
ings of his maturity. 

The book is articulated as follows. In the introduction I discuss impres- 
sions that someone familiar with Descartes is likely to have about the role 
of imagination in his thought, then offer signs of a quite radically differ- 
ent assessment of imagination from one of his earliest notebooks. Part I 
sketches the background of ancient and medieval theories of imagination 
as a sensitive power of the soul with a determinate role in the process of 
knowing; it then turns to Descartes's adaptation of this tradition in his 
early theory of an analogical and proportionalizing, cognitive imagination. 
Part II proceeds to examine the Regulae ad directionem ingenii, in which a 
physiologically based psychology of knowing elaborated and deepened the 
conception of cognitive imagination but also began to create rifts between 
the corporeal and intellectual realms. Part III then attends to the more 
limited but nevertheless still important roles that imagination played in 
the writings that followed Descartes's abandonment of the Regulae, from 
Le Monde (The World, begun around 1630) to the Passions of the Soul (pub- 
lished in 1649). For although in these works Descartes sharply restricted 
its cognitive bearing, imagination nevertheless remained essential for phys- 


PREFACE AND ACKNOWLEDGMENTS xiii 


ics and mathematics, it took on basic functions in guiding the human pas- 
sions, and it served analogically as a model for thinking and ideas in his 
mature philosophy. The study ends with a reflection on some implications 
of this attempt to reconceive Descartes and his philosophical importance. 

I do not pretend that this is the definitive interpretation of imagination 
in Descartes, but I do hope that it helps reorient our conception of the 
phenomena in pursuit of which Descartes became a philosopher. My guid- 
ing intention, at any rate, has been philosophical: to reawaken our sense 
for a deep and widely ranging mental experience that has been largely for- 
gotten without ever being invalidated or confuted. 

A word about translation: The available translations of Descartes into 
English all have their virtues, but there is none that sufficiently marks dis- 
tinctions of psychological terms, especially those in Latin. Thus I have given 
my own renderings of all the Descartes and of most of the Latin items I 
have quoted. I have tried to be as literal and consistent as possible, proba- 
bly erring overmuch on the side of choosing cognates to render the origi- 
nal terms. In translating the Latin, I have as much as possible kept to the 
original articulation of phrases, clauses, and sentences. The result is often 
stiff; but better a stiffness that causes us to pull up in surprise from time to 
time than a fluidity that smooths over important distinctions. 


I owe Marjorie Grene a deep debt of gratitude; her NEH seminar was the 
place where this project was given first shape and name, and even her crit- 
icisms and doubts have been a support. Many thanks to David Lindberg, 
Paul Boyer, and all the faculty and fellows of the Institute for Research in 
the Humanities of the University of Wisconsin, Madison, with a very spe- 
cial thank-you to Loretta Freiling, who keeps things going. The institute 
enabled me to spend the academic year 1988-1989 hammering out the 
first draft of this book; the institute’s doors were opened to me again in 
the summer of 1993, which saw the completion of the penultimate draft 
that found its way a few months later to the University of California Press. 

A heartfelt thanks to Edward Dimendberg of the Press for his prompt- 
ness, encouragement, and professionalism; may every author find such an 
editor! Thanks as well to Stephanie Emerson, for helping me navigate the 
manuscript through the voyage of preproduction; to Rebecca Frazier, for 
guiding it in production; and to Sheila Berg, for her care and sensitivity in 
editing. 

Barney Ricca once again saved me from having to learn to program in 
Postscript; I thank him for the use of his expertise and for his swiftness in 
producing the figures I wanted. 

There are literally dozens of librarians whose help has been invaluable 
to me, in particular at Cornell University, the University of Wisconsin (Madi- 
son and Milwaukee), the University of Florida (Gainesville), the University 
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of Texas (Austin and Dallas), the University of Oklahoma (Norman), and 
the University of Dallas. My very special thanks goes to Mrs. Alice Puro, 
the Interlibrary Loan Librarian of the University of Dallas, who always has 
time for a smile and a quick check of OCLC, regardless of how many re- 
quests have flooded her desk. ‘ fs 

I wish to express my gratitude to the editors of the Journal of the History 
of Philosophy for allowing the use of passages from my article “Descartes 
and the Eclipse of Imagination, 1618-1630,” which first appeared in that 
journal; and to Oxford University Press for the use of portions of “IJnge- 
nium, Memory Art, and the Unity of Imaginative Knowing in the Early 
Descartes.” (Excerpted from Essays on the Philosophy and Science of René Des- 
cartes, edited by Stephen Voss. Copyright © 1993 by Oxford University Press, 
Inc. Reprinted by permission.) 

To the undergraduate majors and graduate students of the University 
of Dallas who have been the audience, sometimes captive, often enough 
willing, for both prepared and spontaneous expositions of Descartes, I 
want to say: your interest and questions helped sustain this work; now you 
can see how the whole argument goes. 

The endgame of this book, the finishing of it, has as usual brought a lit- 
tle craziness into family life. I want to thank my children, Elizabeth and 
Matthew, for putting up with my fitful frenzies. My wife, Kathleen, has seen 
this all before and knows that it is likely to happen again. She, a real histo- 
rian, indulges my occasional pretensions to historical acumen. I can thank 
her for that; but for her love, I am simply, deeply, lovingly grateful. 


ABBREVIATIONS 
AND CONVENTIONS 


The following abbreviations are used for the most often cited works. 


Az 


AT = 


CSM - 


Regulae ad directionem ingenii, as printed in the 1701 Latin edition of var- 
ious works by Descartes: R. Des-Cartes Opuscula posthuma, physica & math- 
ematica. Amsterdam: P. and J. Blaeu, 1701. 

Oeuvres de Descartes. Edited by Charles Adam and Paul Tannery. 12 vols. 
Paris: Cerf, 1897-1913. Rev. ed. 11 vols. Paris: Vrin, 1964-1974. (The 
original edition's twelfth volume is a biography of Descartes by Charles 
Adam.) Text references will take the form "AT X 387-388," meaning 
pages 387-388 of volume 10. The pagination of the two editions is the 
same, except for matter added at the end of the volumes in the second 
edition. Volumes VIII and IX are divided into subvolumes that will be 
indicated as VIIIA, VIIIB, IXA, and IXB. 

The Philosophical Writings of Descartes. $ vols. Translated by John Cotting- 
ham, Robert Stoothoff, Dugald Murdoch, and Anthony Kenny. Cam- 
bridge: Cambridge University Press, 1984-1991. 

Regulae ad directionem ingenii, in the Latin MS copy ordered by Leibniz, 
discovered in the 1850s in Hanover in the Kónigliche Offentliche Bib- 
liothek by Foucher de Careil. 

Regulae ad directionem ingenii, in the Dutch translation of 1684: R. Des- 
cartes Brieven, Derde Deel, Neffens een nette Verhandeling van het Licht. 'Trans- 
lated into Dutch by J. H. Glazemaker. Amsterdam: Jar. Rieuwertsz, 1684. 


xui ABBREVIATIONS AND CONVENTIONS 


I have used the English form of titles for the four major works of Descartes 
that were published during his lifetime: thus it is the Discourse on the 
Method, the Meditations on First Philosophy, the Principles of Philosophy, and 
the Passions of the Soul. The same holds for the three scientific essays that 
accompanied the Discourse, the Dioptrics, the Meteorology, and the Geometry. 
For other works I use the Latin or the French, for example the Regulae 
and Le Monde. 

I have avoided using “Cartesian” as an adjective characterizing Des- 
cartes, his works, or his philosophy. Where it occurs, it signifies his follow- 
ers or the philosophy that is characteristic of them. 

Except where noted, all the translations from Latin and French are my 
own. I have striven for literalism rather than smoothness. Square brackets 
are used in translated passages in the following ways: 


[word or phrase] indicates, where the word or phrase is English, that it 
can be read in continuity with the surrounding text. Most typically the 
word or phrase is the noun antecedent that must be construed with the 
adjective or pronominal adjective preceding it; or it is a relatively un- 
problematic interpolation that makes for a clearer articulation of mean- 
ing. Where the word or phrase is Latin or French, I am identifying the 
original of what has just been translated. 


[= word or phrase] indicates the antecedent or meaning of the preced- 
ing term, usually a pronoun, when it cannot be read in continuity with 
the surrounding text. 


[or word or phrase] indicates that the word or phrase is a possible alter- 
native translation of what immediately precedes. 


[i.e., phrase or clause] indicates my interpolated explanation of what 
immediately precedes or its context. 


Introduction 
Descartes and the Imagination 


I consider that this power of imagining which is in me, inasmuch as it differs from 
the force of understanding, is not required for the essence of myself, that is, of my 
mind. For although it were absent from me, without doubt I would none the less re- 
main the same thing that I now am; from which there seems to follow that this 
[power] depends on something different from me. And I easily understand that, if 
some body exists to which the mind is so joined that it [=the mind] might apply it- 
self to (as it were) inspecting that [body] at will, then it could happen that through 
this [body] itself I might imagine corporeal things; so that this mode of thinking 
might differ from pure understanding only in this, that the mind, while it is un- 
derstanding, turns! in some way toward its very self and regards one of the ideas 
that are within itself; while it is imagining, however, it turns itself toward a body, 
and looks into [or intuits] something in this [body] in conformance with an idea 
understood by itself or perceived by sense. 
— MEDITATION 6, AT VII 73 


A. THE QUESTION 


Readers of the Meditations on First Philosophy know that the imagination fails 
to bring us to the truth, whether about ourselves as thinking things or about 
the world as extended matter. Imagination by its nature has as object what 
is not really “there,” and in dreams and hallucinations it takes appear- 
ances for reality. Yet even as the meditator sees it fall short of truth, imagi- 
nation nevertheless serves as a vehicle able to traverse part of the way to 
what is firm and unshakable. 

In the First Meditation's search for truth, that is, for an appearance that 
accurately corresponds to the underlying reality, imagination compounds 
the uncertainties the meditator discovers in sensation. Although sensation 
can sometimes be proved unreliable, the imagination, in the hallucinations 
of madmen and the dreams of everyman, produces appearances that are 
virtually guaranteed not to have any corresponding reality. Imagination's 
power of feigning reality turns out to be methodologically fruitful, however, 


1. ‘Turn,’ here and a few lines farther down, renders convertat, which, along with the noun 
form conversio, is the standard term in Scholastic Latin for the turning toward phantasms that 
was necessary for thought. See chapter 1 for the significance of this. 
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as the meditator pursues the thought that she might be dreaming and 
then considers the consequences. Although imagining produces possibili- 
ties rather than certainties, it leads the meditator to a brilliant fictional de- 
vice: the demon who devotes all his force and cunning to deceiving the 
meditator, always and everywhere. The device brings the meditator to the 
threshold of the first certainty, the "cogito, sum." It is not true that imagi- 
nation perceives this truth, but it does prepare the way. 

In the Sixth Meditation, imagination once again plays a preparatory 
role. After the Fifth Meditation persuades the meditator of the truth of 
mathematics, God's existence, and the reliability of memory (when it re- 
calls what has already been known clearly and distinctly), the meditator 
returns to the question of the First Meditation, whether there is an ex- 
tended, material world corresponding to ordinary sense experience. Imag- 
ination comes close to establishing the existence of bodies, but only as a 
possibility, not as reality. The proof of the existence of the corporeal realm 
requires instead a renewed examination of the testimony of the senses, 
understood now in the light of the first truths of metaphysics. 

Thus both in the descent into doubt and in the reascent to a knowl- 
edge of the extended world the imagination plays an intermediate role be- 
tween the senses and the intellect. Although cognitively weak, it is fruitful 
in generating possibilities, and when rigorously put to methodological pur- 
pose it points the meditator in the right direction. 

From the Meditations the imagination appears to have the character of 
a middling power. It marks out an experience that resembles sensation 
but also exhibits a freedom from the senses, yet this is not sufficient to es- 
tablish that experience as secure enough to satisfy intellect. There is a 
making to imagination, but it is not enough to make a reality; it can lead 
one closer to the truth, but it is incapable of knowing the truth. It is simul- 
taneously frustrating in its incapacities and tantalizing in the prospects 
and analogies it suggests. For example, when Descartes begins to wonder 
whether his experience is dreamlike, he reflects that dreams might be like 
paintings. Perhaps the true realities are the elements out of which both 
dreams and pictures are composed—human figures, for example, are com- 
posed of arms, legs, and heads, or (concentrating more specifically on how 
paintings are made) perhaps of colors. "And for a not dissimilar reason, 
although these general things, eyes, head, hands, and the like, could be 
imaginary, it is nevertheless necessary at least that certain other things 
even simpler and more universal are to be acknowledged true; out of such 
true colors (as it were) are fashioned all those images of things, either true 
or false, that are in our cogitation" (AT VII 20). 

Nevertheless, the impression of imagination that a reader takes away 
from the Meditations is more likely to be dominated by the memory of its 
failures than of its promise. The reflection on the reality of the elements 
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or "true colors" subverts our confidence in the truth value of all com- 
posites, and even the hope momentarily put in the possible existence of 
true elements fails, at least for the time being. Descartes's adversion to color 
may well adumbrate a source of this failure, for, as we know from Cartesian 
physics, colors are not in things but only in the mind. 

The imagination of the Meditations is simultaneously promising and 
perplexing. In the context of the search for truth it is bound to come up 
short, of course, since by the end of the Second Meditation the meditator 
knows that imagination does not and cannot know. As the examination of 
the piece of wax shows, the knowledge of things belongs not to sensation 
or imagination but to the inspection of the mind (inspectio mentis; XT VII 
30-32). Imagination can produce appearances, but this power is never de- 
finitive. Although everyone can picture, that is, produce in imagination, a 
triangle, a thousand-sided figure is beyond the human being's imaginative 
powers; for the understanding, however, the chiliagon is no less clearly and 
distinctly conceived than the triangle (AT VII 72). 

Most devastating of all to any pretensions for human imagination is the 
claim made in the epigraph to this introduction: imagination must lie out- 
side my essence as a thinking being, since without it I would still be the 
same thing I am now (AT VII 73). Although imagining is included as one 
of the items falling under the generic name ‘thinking’ (AT VII 28), it is a 
weak instance of thinking, inessential to that most fundamental of human 
activities. It seems implausible to take imagination as in any sense typical 
or paradigmatic of what thought and understanding are. Moreover, we 
can even begin to wonder whether imagination's methodological use in 
the Meditations can have more than incidental significance, especially when 
we note the claim in the letter of 13 November 1639 to Marin Mersenne 
that imagination harms rather than helps in the search for the most basic 
truths of all, those of metaphysics (AT II 622). 

Imagination by its nature is, for cognitive purposes, unreliable and even 
deceptive. Yet if we are familiar with all of Descartes's writings, we know 
that imagination does occasionally have positive cognitive roles. Consider 
two remarks drawn from a notebook that Descartes kept in the years 1619 
to 1621, that is, some twenty years before the Meditations. 


As imagination uses figures to conceive bodies, so intellect uses certain 
sensible bodies to figure spiritual things, like wind, [and] light: whence, phi- 
losophizing, we can by cognition raise the mind higher in the sublime. 

It can seem amazing, why pregnant meanings [are] in the writings of poets 
more than of philosophers. The reason is that poets write through enthusi- 
asm and the force of imagination: there are particles [or seeds] of science in 
us, as in flintstone, that are educed by philosophers through reason, [but] 
that through imagination are shaken loose by poets and shine out more. 
(*Cogitationes privatae," AT X 217) 
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The cognition of natural things by human beings [occurs] solely through 
the similitude of those things that fall under sense: and indeed we judge that 
person to have more truly philosophized who will have more successfully as- 
similated the thing sought to what is cognized by sense. (“Cogitationes pri- 
vatae," AT X 218-219) > 


These notes present a rather different, one might say quite unCartesian, 
picture of imagination and its role in knowing. As we shall see in chap- 
ter 2, this is not an aberration but typical of the high esteem in which 
Descartes held cognitive imagination early in his philosophical career. 
The Regulae ad directionem ingenii (AT X 359-469; presumably abandoned 
ca. 1629 and not published in any form until thirty-four years after Des- 
cartes's death) is the best-known work presenting a positive understanding 
of imagination; imagination is discussed throughout, and the second part 
expressly develops a cognitive method of employing imagination to solve 
problems. Moreover, even in works of his philosophical maturity, Descartes 
frequently used images for cognitive purposes. In the optics essay appended 
to the Discourse, for example, tennis rackets, grapes in wine vats, and rigid 
sticks are used as models for conceiving the mechanics of light; in the 
preface to the French edition of Principles of Philosophy, the tree of philoso- 
phy represents the relationships of the various disciplines to one another.? 

Are such "facts" about imagination in Descartes isolated, even aberrant, 
or do they reveal something deeply ingrained in his thought? What is the 
ultimate status of imagination in Descartes? 

The answer depends not a little on who the questioner thinks Descartes 
is. For philosophers, he is probably above all the author of the Meditations, 
around which all the other works revolve. For an intellectual or cultural 
historian, he might be instead the author of the Discourse on Method; for a 
historian of science, the author of the essays on optics, meteorology, and 
geometry to which the Discourse was just a preface. According to the Des- 
cartes intended, the answer will be different, or at least differently in- 
flected. About imagination in Descartes, however, the Meditations' account 
of the inessentiality and cognitive irrelevance of imagination appears to be 
the decisive fact that any scholar's claims or “discoveries” can never mini- 
mize or deny. 

Nevertheless, Descartes scholarship and philosophical reflection about 
his work have not yet settled the question of the role and scope of imagi- 
nation in his thought. The topic, seemingly of marginal interest, has pro- 
duced few studies and no consensus. In the first part of this century there 


2. For the tree of philosophy, see AT IXB 14-15. For evidence of the pervasiveness of sug- 
gestive images in the later writings, see Geneviève Rodis-Lewis, “From Metaphysics to Physics,” 
in Essays on the Philosophy and Science of René Descartes, ed. Stephen Voss (New York: Oxford 
University Press, 1993), 242-258. 
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was some attention to the place of imagination in Descartes's mathematical 
writings. More recent studies have looked to some of his early writings, 
unpublished during his lifetime, to underscore the centrality of imagina- 
tion in finite human existence.* Another philosopher, surveying the entire 
corpus of Descartes's writings, recently suggested that shifts in the treatment 
of imagination might serve as indicators of deeper transformations in his 
philosophy. A book-length study of imagination in Descartes, written in 
the early 1940s by a student of Jean-Paul Sartre, carefully surveys what 
Descartes had to say about imagination in its psychological and physico- 
physiological ramifications. It is limited, however, by an insufficient atten- 
tion to the sources and the development of Descartes's theory, or rather 
theories, of imagination.® 

Imagination can indeed serve as an index of Descartes's deeper con- 
cerns and of the transformations of his thought—not because there are 
remote and obscure connections between them, but rather because imagi- 
nation was at the heart of his earliest philosophizing, and because his pro- 
longed effort to establish the practical relevance and cognitive importance 
of imagination led him into a network of problems that defeated his initial 
hopes. The later philosophy, the canonical Descartes (as we might call it), 
is a direct outgrowth of a shift that was intended to circumvent and dis- 
place the problematics of imagination. Nevertheless, the later philosophy 
bears the mark of its origins, and it is not for any accidental reason that 
imagination makes its appearance at crucial turns in the investigations of 
what human beings are and how it is that they know. 


3. Pierre Boutroux, L’Imagination et les mathématiques selon Descartes, Faculté des lettres de 
l'Université de Paris, no. 10 (Paris: Felix Alcan, 1900); Léon Brunschvicg, “Mathématique 
et métaphysique chez Descartes,” in Ecrits philosophiques, vol. 1: L'Humanisme de l'Occident: 
Descartes, Spinoza, Kant (Paris: Presses Universitaires de France, 1951), 11-54; and Jacob Klein, 
Greek Mathematical Thought and the Origin of Algebra, trans. Eva Brann (Cambridge: MIT Press, 
1968), 197-211 and notes. A recent, profound reevocation of this theme is found in David 
Rapport Lachterman, The Ethics of Geometry: A Genealogy of Modernity (New York: Routledge, 
Chapman & Hall, 1989), esp. 67-91. In his study of the Regulae, Leslie J. Beck notes the per- 
sistence of the methodological importance of imagination in the Discourse; see Beck, The 
Method of Descartes: A Study of the "Regulae" (Oxford: Clarendon Press, 1952). 

4. Lider Gabe, Descartes’ Selbstkritik: Untersuchungen zur Philosophie des jungen Descartes (Ham- 
burg: Felix Meiner, 1972), and Josef Simon, Wahrheit als Freiheit: Zur Entwicklung der Wahrheits- 
frage in der neueren Philosophie (Berlin: de Gruyter, 1978), esp. 121-149. 

5. Véronique Foti, “The Cartesian Imagination,” Philosophy and Phenomenological Research 
46 (1986): 631-642. 

6. Jean H. Roy, L'Imagination selon Descartes (Paris: Gallimard, 1944). In chapter 7, I will 
mention in addition several outstanding articles on imagination in the Meditations. 

Also of note is an unpublished dissertation that uses Rules 7, 12, and 14-16 of the 
Regulae, the passage explaining imagination’s role in musical perception from the Com- 
pendium musicae, and the Meditations’ assertion that the thinking human being is an image of 
God to argue that imagination is the truly active, synthetic agent among the powers of mind 
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This study can be viewed as arguing for three major claims: (1) In Des- 
cartes's earliest works, from 1618 until around 16390, the cognitive use of 
imagination was always of central concern and often the fundamental one. 
(2) Le Monde (begun ca. 1630) marked the beginning of a sharper restric- 
tion of imagination's cognitive capabilities to ‘mathematics and physics, 
but imagination nevertheless remained at the center of his thought, both 
as an explicit theme and as providing an analogical key to understanding 
the workings even of pure intellect. And (3) when the mature Descartes 
used words like cogito ( je pense), esprit, idea (idée), inspectio mentis, meditatio, 
and the like, he was marking positions in a psychological constellation in- 
formed by and entwined with a premodern conception of the human soul 
and its operations, a formation and entwinement that has been eclipsed 
by the passage of time and by a shift in the central problematics of West- 
ern philosophy. Once we have become aware of this, however, even the 
Meditations' apparent rejection of imagination begins to tell another story 
than the one to which we are accustomed, and we begin to recognize 
Descartes's preoccupation with imagination as a key episode in his efforts 
to come to grips with thought as an activity of mind. 

The historical tendency of these three claims might be put in a kind of 
slogan that, though oversimplified, has the virtues of being compact and 
suggestive: the philosophy of Descartes, from beginning to end, is an ex- 
tended reflection on the implications of a dictum first pronounced in 
Greek antiquity by Aristotle, “There is no thought without phantasms"— 
no thought without the presence of something in imagination in view of 
which the power of understanding exercises its activity. 

The third claim, in particular, that Descartes's psychology is entwined 
more with premodern than modern psychology, is as much about philoso- 
phy and the history of philosophy as it is about Descartes, and it concerns 
not merely his subsequent influence on philosophy but us as well. Con- 
sider first that ‘epistemology’ is a coinage of the seventeenth century, not 
by accident but because the attention to the powers, activities, and facts of 
consciousness transformed the philosophical way of questioning, a trans- 
formation that received a decisive impulse from Descartes’s works. Yet, as 
we shall see, this transformation is only a partial translation of Descartes’s 
own problematic, which was more physical, physiological, psychological, 


(a thesis to which I give only qualified assent); see Stephen Henry Ford, “Imagination and 
Thought in Descartes,” Ph.D. dissertation, York University (Canada), 1977. I believe that 
Ford gives too unitary a reading of imagination in Descartes and overlooks essential differ- 
ences between the writings before and after 1630; in particular, he does not recognize the 
historical context and development of Descartes’s psychophysiology of imagination, the cen- 
tral role of proportional mathematics (or mathetics) in its functioning, and the biplanarity of 
imaginative thinking. Nevertheless, had it been published, Ford's study would have helped 
establish the urgent need for reconceiving Descartes’s philosophical psychology. 
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anthropological, and metaphysical than it was epistemological. If he is the 
father of modern philosophy, his offspring bear an imperfect resemblance 
to him. Thus by attending to some of the differences between the pre- and 
post-Cartesian problematics, we can gain a clearer sense of the distinctive 
character of modern thought. Moreover, there is an important sense in 
which the apparent ahistoricism of Descartes's own thinking is tempered 
by his awareness that the starting point of a thinking that rids one of prej- 
udices is situated and must traverse the ground of a heritage in order to re- 
cover a clear and distinct sense of the activity of knowing.’ If there is some 
fundamental truth to the notion that there is no thinking without phan- 
tasms—and I shall argue that Descartes believed that this was for most pur- 
poses true, even in his mature philosophical works—and if the phantasm 
in the fullest sense turns out to be something that is not just an image of 
corporeal things but also words and intellectual memories that are bio- 
graphically and historically constituted, then by following out the prob- 
lematics of imagination in Descartes in an even more radical way than he 
did we can recover a relevant understanding of human existence as histor- 
ical and imaginative. The phantasm thus would turn out to be not just a 
notion of archival interest but a rich and evolving principle at the root of 
both thinking and doing. 


B. LOOKING AHEAD 


The reader with a specialized interest in Descartes may already find suffi- 
cient reason to proceed. But, as the preceding considerations have already 
suggested, there are larger reasons for pressing ahead with the question of 
imagination. 

The first has to do with Descartes. The Sixth Meditation's dismissal of 
the possibility that imagination is essential to us as thinking things and its 
recognition of the cognitive weakness of imagination do not establish the 
irrelevance of imagination and images to the later Descartes. Throughout 
his career Descartes attributed a key role to imagination in mathematical 
and physical thinking. In the last work he published, the Passions of the 
Soul, he allowed it a notable function in the mastery of the passions. In the 
Meditations he put imagination to work in the very act of transcending it, 
and he took ordinary imagination as an analogical model for conceiving 


7. The examination of beliefs that one ought to undertake once in one's lifetime follows 
on one's acquisition of those beliefs not simply as a thinking thing but also as a human being 
who has been brought up in the ways and traditions of a society with some decided concep- 
tions about the nature and existence of knowledge (quite apart from the mores that give rise 
to the morality one adheres to). One must therefore think through the conflict of interpreta- 
tions one has grown up with by means of the models of acquired and secured truth that have 
been previously recognized and cultivated. 
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the activity and objects of intellection. One need think only of the use he 
made of the “malign genius" at the end of the First Meditation to recog- 
nize that radical doubt itself is an imaginative, or at least an imagination- 
like, function. As for imagination's role as analogical model for the work- 
ings of the thinking thing, one might read the "Responses" to the third set 
of objections to the Meditations, where Descartes tells Thomas Hobbes that 
he chose the term 'idea' because it is used *by philosophers for signify- 
ing the forms of perceptions of the divine mind, although we recognize 
no phantasia in God" (AT VII 181). Ideas are like the forms of God's imag- 
inings, if God had imaginings—which of course he doesn't! Even if over 
the years Descartes reconceived or downgraded the importance, especially 
the cognitive importance, of imagination, the response to Hobbes suggests 
that for an adequate understanding of so Cartesian a notion as 'idea' we 
must consider it in the context of imagination's functions. 

A further motivation for pushing forward in this study is provided by re- 
marking that imagination is just one of what medieval and early modern 
thinkers called internal senses and that, as we shall see, some of its functions 
in Descartes are closely related or even identical to those that had tradi- 
tionally been assigned to the cogitativa, the internal sense in which cogita- 
tion proper begins. In the Regulae ad directionem ingenii, the term imaginatio 
in fact appears on one occasion as a direct synonym of cogitatio, which at 
the very least reinforces the suspicion that Descartes's pre-1630 under- 
standing of psychology provides a context out of which the later philoso- 
phy might be more accurately understood. It would, after all is said and 
done, be hard to argue that Descartes's understanding of cogitatio is a 
matter of only minute historical interest—not when the truth that resists 
the corrosiveness of hyperbolic doubt and marks the beginning of mod- 
ern philosophy is formulated "cogito, ergo sum." 

But we can press beyond Descartes scholarship and history of philoso- 
phy conceived narrowly to the question of his influence and role in West- 
ern intellectual culture. The constellation of the internal senses, from com- 
mon sense to cogitation, was part not just of philosophy but also of the 
medical and scientific understanding of the sensitive and cognitive abili- 
ties of human beings, in particular of the relationship between body and 
mind or soul. The doctrine of internal senses constituted an intellectual 
commonplace well into the seventeenth century, but in the wake of Car- 
tesianism it underwent rapid disintegration and was displaced by radically 
simplified schemas. Unlike the Cartesians, that is, his followers, Descartes 
began his philosophic and scientific career solidly rooted in this earlier 
tradition. He developed a new conception of the mind/body relationship 
precisely by thinking through the paradoxes of the old tradition and dis- 
covering that it could not be brought into conformity with the medicine 
and science of his day. If there was a Cartesian turn in Western thought, 
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Descartes himself was the first to accomplish it, and perhaps he was the 
only person ever to accomplish it in a thoroughgoing, philosophical way. 
Seeing how this happened may help us recognize questions about Des- 
cartes and modernity that have never been adequately explored. Not least 
of the advantages we could gain might be a more concrete and less de- 
monized version of the classic Descartes, whom it is popular to stigmatize 
as originator of a host of modern evils. 

The final reason I shall cite for pressing forward has to do with imagi- 
nation itself and its place in the economy of human being and human 
life. Today no aspect of mind has comparable power to elicit by the mere 
mention of its name a wide and curious audience, both intellectual and 
popular. ‘Imagination’ is a shibboleth of modern hopefulness. It names a 
power that many people think can save them, if not the world; they believe 
that "the results of an ever greater triumph of the imagination can only be 
good."$ 

Eva Brann, in a work that attempts to bring into focus the vast philo- 
sophical, psychological, and aesthetic literature on imagination, remarks 
that Western tradition assigns imagination “a pivotal function." 


It is placed centrally between the faculties and intermediately between soul 
and world. Thus it both holds the soul together within and connecis it to 
the objects without. Yet the treatment given this great power even by habitu- 
ally definitive authors like Aristotle and Kant is tacitly unfinished, cursory, 
and problematic. The imagination appears to pose a problem too deep for 
proper acknowledgment. It is, so to speak, the missing mystery of philosophy.? 


One might add: it is a missing mystery of Western culture as well. 

It is risky to put great hopes in any one thing. There is the danger of 
asking from imagination, by nature a middling power, more than it can 
possibly deliver. It cannot, for example, supplant the extremes that it me- 
diates. In order to understand, we must have recourse to abstraction and 
concepts, but there must also be real objects of understanding situated in 
a world that is experienced by sense before it is imagined. We cannot 
think in images alone, nor can we live in them. Yet it sometimes seems to 
even the most tough-minded thinkers that imagination has a force able to 
deepen understanding and enliven ordinary experience. 

Few have had such high hopes for imagination as Descartes, and few 
who have entertained such hopes have ended by so narrowing its applica- 
tion. Yet imagination always retained for him a paradigmatic aspect: he 


8. René Girard, Deceit, Desire, and the Novel: Self and Other in Literary Structure, trans. Yonne 
Freccero (Baltimore: Johns Hopkins University Press, 1965), 85. Girard ascribes this senti- 
ment, which he does not share, to “romantics and neoromantics" alike. 

9. Eva T. H. Brann, The World of Imagination: Sum and Substance (Savage, Md.: Rowman & 
Littlefield, 1991), 3; emphasis in original. 
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recognized that it is in imagination that most human beings, including 
himself, first encounter (although not in purest form) the active power of 
mind and the activity of thought. 

Perhaps it is not too fanciful, here at the outset, to wonder whether it is 
precisely owing to the closeness of imagination to our thinking, acting be- 
ing that we set such great store by it and at the same time are unable to 
give more than a fragmentary or oblique account of it. Much of what Des- 
cartes has to say about imagination is fragmentary and oblique. Is this be- 
cause his understanding is inadequate? Or is it because there is something 
about imagination that encourages, even demands, indirection and par- 
tiality? Are human beings capable of a complete, discursive understanding 
of imagination? Although this book cannot aspire to answer each of these, 
it will, I hope, give insight into the phenomenon of imagination—the silent 
center of this investigation—and the questions surrounding it. At the very 
least, by trying to think imagination along with Descartes, by tracing out 
the career of the imagining Descartes, we can gain not just perspective on 
the evolution of a single thinker but also insight into the workings of this 
deeply rooted power, the source of much promise and many perplexities. 


PART I 


The Early Philosophy 
of Imagination 
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The Internal Senses and Descartes's 
Psychophysiology of Imagination 


In the introduction I mentioned Descartes's indebtedness to a tradition of 
philosophical psychology that placed so-called internal or inward senses 
between the five external senses and the powers of intellect. The purpose 
of this chapter is twofold: (1) to introduce the chief elements of the doc- 
trine of the internal senses and situate the imagination within it and (2) to 
demonstrate the connection of the psychology and physiology of under- 
standing elaborated in Descartes's Regulae ad directionem ingenii to this tra- 
dition. As we shall presently see, although at first glance the psychophysi- 
ology of the Regulae reads like an anticipation of the later theory of the 
pineal gland (as the seat of the soul in the body), it is in a more original 
sense an outgrowth of the doctrine of internal senses. 


A. IMAGINATION AND THE INTERNAL 
SENSES BEFORE DESCARTES 


Imagination is a name traditionally given to one of the powers of the mind 
enumerated in so-called faculty psychologies,! which divide the human 
soul according to fundamental capacities. Most medieval discussions fol- 
low Aristotle in taking the vegetative, sensitive, and intellectual parts as 


1. As pointed out by Jerry A. Fodor, although faculty psychology is pronounced dead in 
every century, it invariably recovers; see Fodor, The Modularity of Mind: An Essay on Faculty 
Psychology (Cambridge: MIT Press, 1983). The central issue for a psychology of faculties is 
not whether mind or soul is thought to have various functions but the degree of indepen- 
dence of these functions from higher powers. For example, if the senses are thought to oper- 
ate in essential independence from intellect, then sensibility is an independent faculty; intel- 
lect, in its turn, might function independently of sense, for instance insofar as it does not 
require the immediate action of the senses. As soon as one allows even a small degree of in- 
dependence to a function, one has in fact taken the first step into a psychology of faculties. 
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basic; Thomas Aquinas amplifies this to five by adding the appetitive (in- 
cluding will) and the locomotive powers.? Each of these parts may in turn 
be subdivided according to its various functions and objects. The intellec- 
tual power, for instance, can be divided, according to its mode of operation, 
into intellect, which is immediately apprehensive, and discursive reason, 
which proceeds by stages; or, emphasizing instead the object toward which 
the faculty is directed, one can divide it into the three. capacities of know- 
ing (1) what is changing, (2) what is unchanging but material, and (3) 
what is unchanging and wholly immaterial. 

The sensitive powers include not just the five external senses of sight, 
hearing, touch, smell, and taste but also the internal senses. Although 
there was no little disagreement about the precise number of the internal 
senses, their proper names, their organic locations, and the correct delim- 
itation of their functions, there was sufficient consistency in medieval pre- 
sentations for us to abstract a core theory. The core theory ultimately 
derives from Aristotle but has admixtures from other philosophical tradi- 
tions and incorporates scientific and medical doctrine as well. 

In a first approximation we should note that the sensitive powers, which 
human beings share with other animals, are intermediate between the 
vegetative-nutritive-reproductive powers possessed by all living things and 
the intellectual powers possessed (at least among physical beings) only by 
humans. In contrast to the vegetative powers, the sensitive powers involve 
an awareness of things, or at least of aspects of things. Awareness does not 
make them intellectual, for the intellectual powers proper operate at the 
level of abstractions, universal concepts, and generalizations, whereas the 
sensitive powers deal with sensory aspects of singular things. Still, there 
can be more than a superficial resemblance to understanding in animal 
sensibility. This is evident not so much from individual sensations—seeing 
a color, hearing a tone, smelling an aroma—as from the ability of animals 
to use multiple sensations of the same and different types, to compare and 
remember them, in order to survive and prosper. So, for example, most 
mammals learn from a small number of incidents to avoid situations that 
produce unpleasant effects, and they can make discriminations in their en- 
vironment that permit them to secure food and shelter and to raise their 
young. Although some might be inclined to call these abilities forms of 
intelligence and to treat them as in essence intellectual, the tradition I 
am describing saw these as closer to the external senses than to intellect. 
Nevertheless, they opened the way to the conception of a deeper kind of 
sensibility that is crystallized in the internal sense tradition. 

As I have already noted, the ultimate source of the internal senses doc- 


2. Summa theologiae, I, q. 78, art. 1. 
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trine is Aristotle’s psychological writings, especially De anima (On the Soul). 
The second and third books of De anima develop a theory (beyond the 
vegetative) of the sensitive and cognitive powers of soul: the five external 
senses, the common sense (aisthesis koine), imagination (phantasia), recep- 
tive intellect (nous pathetikos), and agent or productive intellect (nous poiet- 
ikos). This cognitive psychology was predicated on the existence of forms 
in substances (for our purposes 'substance' can be taken to mean physi- 
cal objects, though for Aristotle there are immaterial substances, too): an 
essential form, which constitutes the nature of the thing and makes it the 
kind or species of thing it is (e.g., the form of human being), and sensible 
forms, which determine the various (many nonessential) sensible qualities 
of the thing (e.g., the visible form/shape of a particular human body).? 
Sensible forms can be communicated to the properly disposed sense or- 
gans of animals, and they are divided into two kinds: proper sensibles, 
those things that are perceived by one and only one sense (color in vision, 
odor in smell, sound in hearing, etc.), and common sensibles, like move- 
ment, rest, figure, magnitude, number, and unity, which are communicated 
to more than one sense (e.g., both the eye and touch can detect figure). 

It must not be thought that this communication of forms necessarily oc- 
curs through local motion or that it takes time, say by means of an “Aris- 
totelian photon" flying through space from object to sense. Aristotle does 
not, for example, conceive of vision as being due to the transmission of lit- 
tle objects or impulses. Rather, a proper sensible in the object, for exam- 
ple its color, acts on the organ when the medium between them, in the 
case of color what Aristotle calls the diaphanous or transparent, is made 
actually transparent by light. In darkness, transparent materials are only 
potentially diaphanous, and so colors cannot be communicated to the eye; 
but light activates the medium, thus enabling it to be the means through 
which the sensible form communicates itself to the sense organ.* The re- 
sult is that the sense receives into itself the sensible forms of things with- 
out the matter. 

To use the classic formula, the sense in act zs the sensible object in act; 
that is, the sense of sight as it is actually engaged in seeing is the same 
as the activity of the sensible form of the object (which is communicated 


3. An argument might be made that this division into essential and sensible forms is arti- 
ficial, that it is from the essential form that the act of an object is communicated to the sense 
organs, which receive and differentiate the form according to their natures. But the evidence 
of Aristotle's text justifies locating sensible forms in the object. 

4. Once again, this is not like the case of light rays bouncing off an object and traveling 
to the eye, because in such a case the light rays, not the diaphanous, would be the medium. 
A further step away from the Aristotelian conception would be to consider the rays not as a 
medium but as makers or stimulators of color (the early modern scientific notion of color as 
understood by Galileo, Descartes, and Newton). 
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through the medium without the matter of the object and activates the 
sense organ). Or to use the image that anticipated Descartes's use of it (in 
Rule 12, AT X 412) by nearly two thousand years, "every sense is receptive 
of the forms of sensible objects without their matter, and in a sort of way 
in which wax receives the impression of a signetring without the iron or 
gold, for the wax receives the impression of the golden or bronze [ring] 
not qua gold or qua bronze” (424a17-21; brackets in source).? 

Between his discussions of the five senses and intellect, Aristotle intro- 
duces two other powers that, with the addition of memory, initiated the in- 
ternal senses tradition. The first is common sense, so named because it is 
that part of sense in which the common sensibles like motion and shape 
are perceived. The eye receives not just color but also motion, rest, num- 
ber, shape, and magnitude (418a18-20) but itself perceives only what is 
proper to it, color. Another power is therefore needed in which the com- 
mon sensibles can be perceived alongside the proper sensibles and in which 
the sensibles from all the different sense organs are brought together into 
a unified field of perception.® The eye judges of redness, but the unified 
sense, not the eye, judges that a red thing is moving, that it is round, that 
it is large, and so on. Vision by itself recognizes not objects as such but col- 
ors; hearing recognizes not things but sounds; and similarly for the other 
external senses. But to recognize that this white, crystalline stuff, called 
sugar, is sweet, to recognize that an assemblage of colors is a thing, and to 
recognize that a particular object has such-and-such characteristics is per- 
ceived not by any individual sense organ but in the common sense. 

The justification for this faculty is perhaps clearest from the need to co- 
ordinate and compare the information’ of the different senses. We can not 
only see with our eyes but also feel by our touch that a thing is moving, 
round, or large, and these two “channels” of information are perceived as 
referring to a single thing. Neither the eye nor the tongue is able to judge 
that the white stuff we call sugar is sweet (the eye perceives whiteness but 
not sweetness, the tongue sweetness but not whiteness). The common 
sense is able to do these things because it is where the different sensibles 
are unified. 

The common sense, we might conclude, is the repository of the unified 
image of sensation. But we also have images when we are not directly sens- 
ing things, and this justifies introducing another sensitive power preced- 


5. Translations from De anima are taken from Aristotle’s “On the Soul” (De anima), trans. 
Hippocrates G. Apostle (Grinnell, Iowa: Peripatetic Press, 1981). 

6. ‘Unified field of perception’ is not Aristotle’s term, but it gives some sense of the prob- 
lem being addressed. 


7. Itis not entirely illegitimate to think of both the modern and the Aristotelian connota- 
tions of this word. 
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ing intellect, phantasia or imagination. There is debate about whether 
imagination is really a faculty for Aristotle,’ but we can by and large ignore 
this, since for the vast majority of Arabic and Latin commentators there 
was no doubt that it was a faculty—which is not to say that they thought 
there were no difficulties of interpretation. Difficulties arise not least be- 
cause Aristotle’s discussion of imagination is dialectical and problematical. 

Most of the third chapter of book 3 of De anima (cited below as De 
anima III 3) is devoted to distinguishing imagination from external sense, 
common sense, opinion, belief, knowledge, and intellect, with due regard 
given to possible connections to these. Put summarily, Aristotle argues that 
if imagination, the power or habit by virtue of which images are formed in 
us, is a power of discrimination, it is nevertheless different from other dis- 
criminating powers, like the external senses and common sense, because 
it does not require the presence of an object, although it does depend on 
the previous activity of these (i.e., if one has never sensed anything, one 
cannot have images). Because imaginings are not inherently true, imagi- 
nation must also be differentiated from the cognitive faculties that are 
always true, like knowledge and intellection. It is not identical with or a va- 
riety of opinion, nor is it a mixture of opinion and sensation, because con- 
viction and reason always accompany opinion, whereas neither is neces- 
sary for imagining. He concludes that imagination has not so much to do 
with the proper activities of the senses—which are infallible with respect 
to the proper sensibles (when the eye sees red it is really seeing red)—as 
with the attribution of proper sensibles to objects and the discrimination 
of common sensibles, which are sometimes false. “Accordingly, if no thing 
other than imagination has the things stated above, then imagination 
would be a motion produced by the activity of sense" (428b30-42922). 
"And because imaginations persist in us and are similar to the correspond- 
ing sensations, animals do many things according to them, some (i.e., non- 
rational animals) because they possess no intellect, and others (i.e., men) 
because their intellect is sometimes clouded by passion or disease or sleep" 
(429a4-8). Like the external senses and the common sense, imagination 
is of the sensible; but its objects need not be immediately present, and it 
is responsible for or related to the persistence and the repeatability of 
images. 

This account of De anima III 3 leaves many questions unresolved. It is 
not entirely clear, for example, what it means for imagination to be a 


8. See Michael V. Wedin, Mind and Imagination in Aristotle (New Haven: Yale University 
Press, 1988); Malcolm Schofield, “Aristotle on the Imagination,” in Essays on Aristotle's “De 
Anima,” ed. Martha C. Nussbaum and Amélie Oksenberg Rorty (Oxford: Clarendon Press, 
1992), 249-277; and Dorothea Frede, “The Cognitive Role of Phantasia in Aristotle,” also in 
Essays on Aristotle’s “De Anima,” 279-295. 
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motion produced by the activity of sense. Since images persist in imagina- 
tion, it would seem to have some significant relationship to memory, al- 
though that is not pursued in De anima? and it appears to overlap the com- 
mon sense in that it deals in matters of the unified sense (one would assume 
with different functions). The obscurities and uriresolved questions would 
by themselves have occasioned at least some elaboration from commenta- 
tors. But the deepest reason for the persistence of interest in Aristotle's 
doctrine of phantasia was a claim made in De anima III 7 that puts imagi- 
nation at the heart of knowing itself. 


Images are to the thinking soul like sense impressions. But when [the think- 
ing soul] affirms or denies them as good or bad, it pursues or avoids, respec- 
tively, and for this reason the soul never thinks without images. . . . The 
thinking part, then, thinks the forms in the images; and just as what is to be 
pursued and what is to be avoided [when the sensible objects are present] is 
determined for it by the corresponding [sensations], so it is moved when im- 
ages are before it and there is no sensation. For example, sensing a beacon 
as being fire, it knows by the common faculty of sensation that the enemy is 
approaching when it sees the beacon in motion. At other times, it forms 
judgments and deliberates about future objects relative to present objects by 
means of images or thoughts as if it were seeing these objects; and whenever 
it asserts that [certain objects imagined] are pleasurable or painful, it pur- 
sues or avoids [those objects] as it does when it senses objects; and it does so 
in actions in general. (431a14-17, 431b2—10; brackets in source) 


There is no thinking without images, without phantasms. The word for 
thinking here is dianoein, which in Aristotle implies judgment, the discur- 
sive thinking that combines or divides two things; in De memoria et reminis- 
centia the same statement is made of noein, which embraces both discursive 
thinking and the intuitive grasp of simple things (terms or concepts, the 
elements that discursive thinking combines in judgments).!? Aristotle's 


9. But rather in De memoria et reminiscentia; see Richard Sorabji, Aristotle on Memory (Provi- 
dence: Brown University Press, 1972). 

10. Noein, corresponding to nous, would refer specifically to any simple act of receiving a 
fundamental concept or principle; more generally, it comprises both the intuition of simple 
concepts and the combination of them in judgments. The passage from De memoria et reminis- 
centia (450a1-6) reads: 

An account has already been given of imagination in the discussion of the soul, and it 

is not possible to think without a phantasm. For the same affection occurs in thinking 

as in the drawing of a diagram. In the latter case, even though we are not also using 

the triangle’s being determinate in quantity, nonetheless we draw it determinately as 

to quantity. In just the same way, the person thinking, even if he is not thinking of 

quantity, places [a] quantity before his eyes, but does not think of it gua quantity. Even 

if the nature [of what he is thinking] is among the quantities, but indeterminate, he 

places before him a determinate quantity, but thinks of it qua quantity only. (Quoted 

after Lachterman, The Ethics of Geometry, 82) 
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formulations in terms of good/bad, pleasurable/painful, and future acts 
might lead one to suspect that the dictum applies to practical activity and 
not to theoretical. But in the same passage of De anima he notes that *ob- 
jects which are outside of the sphere of action, too, i.e., the true and the 
false, come under the same genus, namely, that of good and evil; they dif- 
fer, however, [by being good or evil] either without qualification or in a 
qualified way" (431b10-12; brackets in the source). What the original 
statement means, then, is that all discursive thinking—all thinking of any 
kind, if we take into accaunt the passage from De memoria et reminiscentia— 
requires phantasms, and images are important not just because they are 
fundamental to the activity of comparison that underlies judgment but 
also because it is from images that the form or essence of a thing is arrived 
at, is abstracted. Moreover, chapter 7 leaves open the question of whether 
it is even possible for the intellect to think an object separate from mat- 
ter.!! The image, with its remnants of corporeal magnitude, is at the core 
of Aristotle’s ontologically grounded epistemology. 

Chapter 7 of book 3 corrects an impression that one can easily get: 
that the treatment of phantasia in chapter 3 was included for the sake of 
completeness rather than intrinsic importance, since chapters 4 and 5, 
which treat the crucial topics of receptive and agent intellect, make no ref- 
erence to images. But those latter two chapters are dedicated chiefly to 
continuing the differentiation of soul powers from one another that began 
in book 2. Accordingly, they identify the factors that differentiate intellect 
from other parts of the soul and distinguish the intellect according to its 
activity (agent intellect) and potentiality (receptive intellect).!? It is only 
in the following chapters, and there quite briefly, that Aristotle discusses 
the interrelations of the sensitive and cognitive powers in human knowing 
and doing. 

Understanding the nature of the twofold intellect was one of the chief 
and most controverted parts of Aristotle's De anima for the Middle Ages. 
This was not just because of the importance of the question of knowing 
but also because it bore on the immortality of the soul and its relation to 


11. *In general, then, the intellect when in actuality is the objects which it thinks. But 
whether the intellect, which is not separate from magnitude, can or cannot think any sepa- 
rate object is a matter to be considered later" (De anima, 431b17—-19). The question is not 
treated subsequently in De anima; one might consider the discussion of thought thinking it- 
self in the twelfth book of Metaphysics as decisive, but even there the question might be raised 
whether human beings can truly think what is separated from matter. 

12. Intellection is not simply an automatic process set off by lower parts of the soul. For 
Aristotle, everything that is not unchanging needs to be understood in terms of potentiality 
and actuality, and since human intellect is sometimes understanding and sometimes not (or 
sometimes understanding one thing, sometimes another), there must be a cause of this 
change from one to the other state. Chapters 4 and 5 of book 3 show that in intellection 
cause and effect are ontologically correlative. 
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God, inasmuch as Aristotle had stated that although all the other faculties 
pass away with the animal body, the agent intellect is apparently separate 
and unchanging. In what follows I shall by and large leave untouched the 
questions of immortality and of whether the agent intellect is part of the 
human soul or instead a divine emanation (as in Avicenna) or even God 
himself. My focus will be the interpretation of the process of cognition. 

Rather than continue here with an analysis of Aristotle himself, we can 
now turn to Avicenna’s interpretation of imagination in the process of 
knowing, since his theory of the former as one of the internal senses be- 
came canonical for the later Latin thinkers. Avicenna? (980-1037) was a 
Persian philosopher and physician whose medical writings were probably 
the single most important influence on the medicine taught in European 
universities through the Renaissance and whose commentaries on and elab- 
orations of Aristotle (along with those of Ibn-Rushd, or Averroés, 1126- 
1198) decisively shaped the reception of the Peripatetic philosophy in the 
thirteenth-century West. Indeed, it is likely that at the beginning of that 
century Avicenna was better known and more influential in the Occident 
than was Aristotle.!^ In his own work about the soul, also titled De anima, 
he tried not only to present Aristotle's teachings but also to clarify and de- 
velop what the Greek philosopher and his commentators had left obscure 
or implicit. In so doing, Avicenna contributed new doctrines and theories 
that were to shape the later medieval and Renaissance conceptions of the 
soul and its cognitive powers. 

In his De anima, Avicenna identified five internal senses. They were trans- 
lated into Latin under the names (1) fantasia or sensus communis, (2) imag- 
inatio, (3) vis aestimationis, (4) vis memorialis or reminiscibilis, and (5) vis imag- 
inativa or cogitans.'° The phantasy or common sense is basically the common 


13. This is the familiar Latin form of his name; the Arabic is Ibn Sina. 

14. See John Marenbon, Later Medieval Philosophy (1150—1350): An Introduction (London: 
Routledge & Kegan Paul, 1987), 50-65, esp. 54-55. 

15. See Marenbon, Later Medieval Philosophy, 105—106; see also E. Ruth Harvey, The Inward 
Wits (London: Warburg Institute, 1975), 40-41. Avicenna's De anima was translated into 
Latin in the twelfth century by Gundissalinus. The Latin tradition quickly abandoned the ter- 
minological identification of ‘phantasia’ with ‘sensus communis’ found in the translation of 
Avicenna. 'Phantasia' and ‘imaginatio’ were rarely used by any single thinker as direct syn- 
onyms; it was common to find them (or cognates) used to distinguish internal sense powers, 
for example the store of available sense images versus the power to combine, divide, and re- 
combine images. The Latin terminology, at any rate, varied greatly from author to author. 
For discussions of the tradition of the psychology and anatomy of the internal senses, see 
Walther Sudhoff, “Die Lehre von den Hirnventrikeln in textlicher und graphischer Tradition 
des Altertums und Mittelalters," Archiv für Geschichte der Medizin 7 (1913): 149-205; Edwin 
Clarke and Kenneth Dewhurst, An Illustrated History of Brain Function (Berkeley, Los Angeles, 
and London: University of California Press, 1972), esp. 5-55; Harvey, The Inward Wits; Nicho- 
las Hans Steneck, "The Problem of the Internal Senses in the Fourteenth Century," Ph.D. 
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sense of Aristotle: it is the place where all the sensible forms are perceived. 
These forms are stored for future use in the imagination, a kind of sense- 
image memory. Besides the forms that can be sensed, there are also in- 
stinctive perceptions or judgments of good and bad, advantageous and 
harmful (like a young, inexperienced lamb's recognition of the danger 
posed by a wolf); these so-called intentiones, or intentions, are received in 
the vis aestimationis, or power of estimation. The memorial or reminisci- 
ble power stores these nonsensible intentions, just as the imagination stores 
the sensible forms that have been received by the common sense. The re- 
maining power is called vis imaginativa in animals, vis cogitans in the hu- 
man being. This power, as one scholar describes it, 


compounds and divides (componere et dividere) both sensible forms taken 
from the imaginatio and intentiones taken from the vis memorialis. Beginning 
with one of them, it proceeds by nature to another which is contrary or simi- 
lar or in some way to be compared to the first. . . . As the name Avicenna 
chooses for it in humans indicates, the vis cogitans engages in discursive 
thought; but the cause of its movement from one image or intention to an- 
other is always a singular thing, not a universal.!6 


The cogitative power is thus based on our ability (and, in some sense, also 
the ability of animals) to see one imagined sensible form in relation to an- 
other or in relation to the intentions, which in animals embody an instinct 
for good and bad. 

Avicenna's theory of the internal senses explains the progressive dema- 
terialization or abstraction that takes place in the processes of sensation 
and intellection. As the form, image, or phantasm is passed on from sense 
organ to common sense to imagination, and so on, it undergoes a progres- 
sive elimination of the particularities of the original object. The theory is 
also in large part physiological; that is, the internal senses are dependent 
on and localizable in the body. Physicians in antiquity had already sug- 
gested the localization of the sensitive and rational powers, and Avicenna's 
extension of this does not seem to be inconsistent with Aristotle's inten- 
tions. In the Canon of Medicine, translated into Latin in the twelfth century 
by Gerard of Cremona, Avicenna first divides the so-called animal virtue 
into the comprehensive and the active virtues; the former includes both 
external and internal senses. The Canon points out that the internal senses 


diss., University of Wisconsin, 1970; Harry Austryn Wolfson, "The Internal Senses in Latin, 

Arabic, and Hebrew Philosophic Texts," Harvard Theological Review 28 (1935): 69-133; 

Marenbon, Later Medieval Philosophy; Katharine Park, "The Organic Soul," in The Cambridge 

History of Renaissance Philosophy, ed. Charles B. Schmitt and Quentin Skinner (Cambridge: 

Cambridge University Press, 1988), 464-484; and David Summers, The Judgment of Sense: Re- 

naissance Naturalism and the Rise of Aesthetics (Cambridge: Cambridge University Press, 1987). 
16. Marenbon, Later Medieval Philosophy, 105-106. 
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are considered by doctors to be three in number: phantasia in the ante- 
rior brain ventricle, virtus cogitativa in the middle, and virtus memorialis or 
conservativa in the posterior. Philosophers make more precise distinctions 
and identify five: the front ventricle has sensus communis to receive sensa- 
tions and phantasia to retain them; the middle ventricle's virtus cogitativa 
is referred to as ‘imaginativa’ when it is under the command of extimativa 
animalis and ‘cogitativa’ when the rational power makes use of it. The vir- 
tus extimativa does not properly have a ventricle, although its functioning 
depends on the other internal sense powers.!? Both human beings and an- 
imals have this instinctive attribution of good and bad, safe and danger- 
ous. This power is not, however, to be confused with the higher powers 
proper. “The comprehending power, which is one of the comprehending 
powers of the soul, is the human reason. And because doctors do not deal 
with the estimative power for the reason we have given, they do not deal 
with this power for the same reason: it works only through the other three 
powers [that the doctors identify], and not in other things."!5 The last 
power, virtus memorialis/conservativa, is the same for philosopher and doc- 
tor. In addition to this psychophysiology of the internal senses, Avicenna 
also held to the traditional Stoic medical doctrine of animal or bodily spir- 
its, which were considered to be “the bearer of the powers of the soul in 
the limbs of animals, which work by [their] means."!? 

Avicenna was not unique in making the powers of the internal senses 
the focal point for a cooperation of body and soul that extended, on the 
one hand, into the movements of the body and, on the other, into the realm 
of reason, nor was he the first to do this, but he was the most influential, 
especially in the West. The psychophysiology of the internal senses be- 
came a commonplace, although the exact names of the powers, the dis- 
crimination of their functions, and their degree of independence from in- 
tellect varied from author to author. A particularly important example is 
Aquinas, who followed Avicenna quite closely (except for the names) in 
the cases of sensus communis, imaginatio (for fantasia), and vis memora- 
tiva. He criticized Avicenna's conception of imaginativa/cogitativa (which 
Aquinas gave the alternative name ‘fantasia’), however. This is the power 
that combines and divides imaginary forms like the golden mountain. 
Aquinas did not deny the existence of the power but rather ascribed it 
(following Averroés) to the imagination. Moreover, Aquinas's vis aestima- 
tiva is to be distinguished from Avicenna's virtus extimativa. In the Canon 


17. In the De anima, he nevertheless positions the estimative power at the top of the mid- 
dle ventricle; see Harvey, The Inward Wits, 45. 

18. Quoted by Harvey, The Inward Wits, 24; the bracketed interpolation is mine. The dis- 
cussion of this paragraph is largely adapted from Harvey. 

19. Quoted by Harvey, The Inward Wits, 24; the bracketed interpolation is mine. 


DESCARTES'S PSYCHOPHYSIOLOGY OF IMAGINATION 23 


Avicenna had described it as depending on the other internal powers but 
as not properly located in any of the brain ventricles; in the De anima, 
however, the vis extimativa was considered to be in the middle ventricle 
and closely related in function to imaginativa, cogitativa, and memorialis 
(especially to the former two, since they also were seated in the middle 
ventricle). For Aquinas, the aestimativa, which in animals is the most judg- 
mentlike of the internal senses, is in human beings called cogitativa or ratio 
particularis. It is the sensitive power that is most deeply touched by the ra- 
tionality of human nature. It is the power by which the human being knows 
individuals as falling under a universal, although only intellect can know 
the universal as such. One modern analysis of the cogitativa in Aquinas ex- 
plains it this way: 

Does therefore the cogitative, a sensible and organic faculty, know the com- 

mon nature, that is, man or oak as universal? St. Thomas is careful to say no 

such thing. He says that the cogitative knows the individual as existing, and 

as coming under the human nature. Strictly speaking, therefore, it knows 

only the individual. Yet, the human being who makes use of his cogitative 

sense becomes conscious—a thing that the brute beast could never do—that 

this objectindividual which he apprehends by his cogitative realizes the uni- 

versal nature of man or of oak, and he knows this universal nature of man or 

of oak by his intellect.?° 


Granted that there is already a kind of thought that is at least implicit 
in the highest internal senses: how does intellect use the phantasm pre- 
pared by them to think in the full sense? The answers to this question in 
the Arabic and Latin Middle Ages were manifold. Avicenna had agent in- 
tellect strip the image of its last vestiges of matter and accidents, but this 
stripped image was not itself impressed in receptive or passive intellect 
(what Aristotle had called 'nous pathetikos'); rather, the passive intellect 
was thereby made ready for the intelligible form that came from agent in- 
tellect itself. This agent intellect, the last of the emanations of God, was 
separate from all human souls; as the common source of intelligibility, it 
explained how different people could be said to understand the same 
thing in the same way. This problem of the sameness of understanding in 
different actors and acts of understanding was of even more crucial impor- 
tance to Averroés, who did not accept Avicenna's estimative power as a 
special faculty. He believed that the ancients had attributed the functions 
of estimation (receiving nonsensible intentions) to the imaginative power, 
and he numbered the “immaterial faculties” that Aristotle had posited as 
four: common sense, imagination, cogitation, and memory. But in some 


20. Julien Peghaire, “A Forgotten Sense, the Cogitative according to St. Thomas Aquinas,” 
Modern Schoolman 20 (1943): 121—140, 210—229; see p. 140. 
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contexts Averroés reduced the number to three, the imaginative, the cogi- 
tative, and the memorative, one for each of the three ventricles of the 
brain that he identified. 

For both Avicenna and Averroés, the imagination is very close to the 
highest power that human beings possess per se. In Avicenna nous poiet- 
ikos, or agent intellect, does not properly belong to human beings, al- 
though passive intellect (nous pathetikos) does; but there is at least a par- 
tial identification in Avicenna of passive intellect with imagination (e.g., in 
the Kitab al-Najat, he calls imagination a second passive intellect).?! For 
Averroés, imagination, that is, the power of dividing and composing im- 
ages (which he also sometimes referred to as cogitation), was quite simply 
the highest power of man; both the passive and the agent intellect were 
from God and could be participated in by man only in the presence of a 
properly disposed phantasm. 

All five (or four, or three) of the internal senses are involved in the 
preparation of phantasms, and one of them, the cogitative or its equiva- 
lent under some other name, even "thinks" those phantasms according 
to a particular form. For the future history of the theory of the internal 
senses, in particular for Descartes's conception of the function of imagina- 
tion, Avicenna's teaching is crucial, especially in that it was transmitted 
with essential integrity to the Latin High Middle Ages by Albert the Great.?? 
But Averroés's scheme had its proponents as well, one of them no less in- 
fluential than Aquinas. Despite the many variations that arose (especially 
in the use of terminology), its basics, its “topography” of organically lo- 
cated internal senses that effect the common field of sensation, the reten- 
tion of images and reactions to images, the recall of them, and their com- 
position and division, remained canonical right up to the beginning of 
the early modern period in Europe. The internal senses were understood 
as multiple, as corporeal, and as to some degree already involving, or at 
least imitating, thought, and the imaginative functions were conceived as 
closely connected with, even identical to, the cogitation of particulars. 

In the tradition of internal senses, external sensations are not immedi- 
ately taken up by the intellectual powers but rather “processed” at an in- 
termediate level. Although any animate being is able to make very simple 
discriminations at the level of sensation—vision, not an internal sense or 
intellect, distinguishes black from white and red from blue—more sophis- 
ticated distinctions require a higher faculty (common sense first of all, 
which distinguishes color from depth from aroma). These distinctions are 


21. See F. Rahman, Avicenna’s Psychology (London: Geoffrey Cumberlege, for Oxford Uni- 
versity Press, 1952), 68-69, 115-116. Already in antiquity commentators like Simplicius had 
identified imagination with passive intellect. 

22. See Steneck, "Problem of the Internal Senses in the Fourteenth Century," esp. chaps. 
1-9. 
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not yet intellectual, however: just as there is an awareness at the level of vi- 
sion, there is another awareness at the level of each internal sense.?? The 
internal senses as a group are capable not just of registering images deliv- 
ered by the external senses but also of comparing, contrasting, decompos- 
ing, and recomposing them and (since it is of the essence of performing 
discrimination and comparison) of seeing one image in relation (identity 
and difference) to others. This capacity of relating images to one another 
is what allows the internal senses at their peak to exercise the power of 
particular judgment. Furthermore, since the internal senses are sensitive 
powers, they have organs or organic location just as the external senses do. 
The medieval thinkers, supported by both medical and philosophical tra- 
dition, assigned them to the interior spaces of the brain, the ventricles en- 
closed by the two hemispheres. Throughout the medieval and early mod- 
ern periods one finds illustrations and diagrams of the positions of the 
internal senses in the head; it was customary, for example, to place the 
common sense in one of the front or anterior ventricles, the recombina- 
tive power of imagination or cogitation in the middle ventricle, and the 
memory in the posterior ventricle. The medieval writers were quite aware, 
therefore, that anatomical and physiological differences between individ- 
uals could affect the operations of the internal senses. Moreover, since a 
phantasm is required for thinking proper and the phantasm is prepared 
by the internal senses, lesions or diseases could impair a person's ability 
to think and understand. In short, the constitution of the internal senses 
could particularize, even personalize, the powers of experiencing and know- 
ing that are common to all human beings. 

Although I have discussed the internal senses as part of Aristotelian tra- 
dition, it is important to realize that the basics of the doctrine were ac- 
cepted even by those who were not properly Aristotelian or Scholastic. 
Quite apart from the fact that medical knowledge appeared to support 
it, the doctrine had analogues in other philosophical traditions, especially 
the Platonic and the Stoic. Accepting some version of the internal senses 
was thus no more controversial in late medieval and early modern Europe 
than it would be today to hold that different parts of the brain are respon- 
sible for different motor, speech, and cognitive functions (indeed, one can 
trace a line from the psychophysiology of the internal senses down to mod- 
ern theories of brain function).?* The medical tradition also helped con- 
tribute to a synthesis of Aristotelian themes with the Stoic conception of 


29. This parceling out of awareness is not at all counterintuitive. An assembly line worker 
might be able to sort parts by color while daydreaming, and a driver might be able to negoti- 
ate traffic all the while she is considering a mathematical proof. 

24. Asis done in Jean-Pierre Changeux, Neuronal Man: The Biology of Mind, trans. Dr. Lau- 
rence Garey (Oxford: Oxford University Press, 1985), and in Clarke and Dewhurst, /llustrated 
History of Brain Function. 
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imagination and psychophysiological functions. The Stoics believed that 
the nerves were hollow tubes filled with pneuma, a very fine, active matter 
capable of moving and animating grosser matter. These spirits, as they 
came to be called, were conceived as the means by which the impressions 
of the senses were conveyed to the command center of the brain, the hege- 
monikon, and it was also by means of these spirits that thinking could com- 
mand the body. The Stoic pneuma doctrine ultimately became embedded 
in the psychophysiology of the internal senses. In particular, spirits were 
thought to fill the ventricles of the brain; although by today's standards 
there was insufficient attention to the details of the role they played in in- 
ternal sensation, there was little doubt that they did. 

I have mentioned the Stoics not simply because they contributed a the- 
ory of animal spirits to the psychophysiology of internal sensation or be- 
cause, as we shall see in what succeeds, hollow nerves filled with spirits are 
part of Descartes's neurophysiology. The Stoics were also responsible, it 
appears, for the articulation of a conceptual structure and terminology 
that dramatically raised the status of imagination, a structure that was con- 
veyed to the Latin West by way of medieval Islamic and Jewish thinkers. In 
Thomas Aquinas and other high medieval Latin writers, one finds 'imagi- 
natio' used in the sense of pure conceptual intuition, of a purely intellec- 
tual imagination. This usage can be traced to a small number of concep- 
tual pairings that came down to Arabs and Persians from Stoic writings 
but were used to articulate the essentially Aristotelian distinction between 
simple intellectual apprehension (nous, intellectus) and discursive rational 
thought (dianoia, ratio). This might seem at first only to add to the confu- 
sion about the proper meaning and status of 'imaginatio', which even in 
the narrower confines of the Scholastic tradition was rendered by an un- 
steady vocabulary often used in quite different senses by thinkers close to 
one another in time and place. But the variety and even the confusion may 
testify instead to the nature and importance of the image. The various sen- 
sory and mental capacities for producing, reproducing, and considering 
images are relevant to the entire range of mental experience, from con- 
ceiving, storing, and recovering ordinary sense images, through recombin- 
ing them and bringing them into judgmentlike relations to one another, 
to understanding anything whatsoever that appears to the mind. This 
range of powers and problems crystallized into a network arranged about 
the terms ‘imaginatio’, ‘phantasia’, ‘imaginativa’, a network that was not 
in need of any single philosophical, scientific, or medical tradition to be 
exploited, adapted, cultivated, and, ultimately, handed down. The prob- 


25. See Harry Austryn Wolfson, "The Terms tasawwur and tasdiq in Arabic Philosophy 
and Their Greek, Latin and Hebrew Equivalents," Moslem World (1943): 114-128. 
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lematic of the internal senses, in particular of the imagination, thus took 
on a relatively autonomous cultural existence. 

Although we have very little specific information about how Descartes 
became aware of the problematic of imagination and the internal senses, 
its pervasiveness makes establishing any specific connection moot. That 
Descartes was exposed to it at school is a near-certainty. We should recall 
that the three-yearlong philosophy curriculum of the Jesuit Henry IV 
College at La Fléche, which Descartes attended from around 1607 to 
1615, focused on the works of Aristotle and Thomas Aquinas.?? Moreover, 
the Jesuits were the supreme cultural gatherers of their day, collecting arti- 
facts, information, and knowledge in their ambition to evangelize and to 
magnify the glory of God. We know that the precocious René Descartes 
was permitted to read more widely than his fellow students; doubtless 
he encountered imagination and the internal senses in many books and 
many different contexts. 

We shall examine several of these contexts in the chapters that follow, 
ranging from the mathematical to the spiritual. For now it will be enough 
to mention a single work that likely was available at La Fléche and that re- 
flects the Jesuits’ conception of the philosophical and cognitive relevance 
of imagination. I am referring to the commentary on Aristotle's De anima 
prepared by Jesuit scholars at the University of Coimbra (in present-day 
Portugal), one of the so-called Coimbran Commentaries. The De anima 
commentary presents the Greek text and a Latin translation on facing 
pages; these texts are surrounded by footnoted comment and discussion 
ranging from the philological to the philosophical; and after each major 
section of text and comment, the format is interrupted by quaestiones that 
discuss the fundamental theses and conflicting interpretations pro and 
contra (i.e., that reflect the basic structure of the Scholastic quaestio). One 
of these, the eighth question focusing on the first half of the third book of 
De anima, asks whether phantasms (and thus the power of imagination) 
are truly required for all intellectual activity. After a prolonged discussion 


26. On the years of Descartes's attendance, see Geneviéve Rodis-Lewis, "Descartes' Life 
and the Development of His Philosophy," in The Cambridge Companion to Descartes, ed. John 
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who require phantasms for knowing, from angelic and divine knowing. The internal senses 
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the editors conclude that phantasms are necessary for all “ordinary and 
common" matters. The exceptions are revealing: Christ could understand 
apart from phantasms because he had a divine as well as a human nature; 
in the afterlife, when human souls will be joined to glorified bodies, it will 
be possible to know intellectual things directly (although in the glorified 
state it will also be possible to think by way of phantasms); and, in the pres- 
ent life on earth, the very few who are given a special grace from God that 
raises them to a rapturous, ecstatic contemplation of his essence think and 
know without phantasms. But “ordinary” human ecstasy, like that experi- 
enced by Socrates when he stood in rapt contemplation of the Ideas for a 
whole day and night (told by Alcibiades in the Symposium), requires phan- 
tasms, as do all other activities of thinking and knowing that human be- 
ings perform in accordance with their natures.? 

The exceptions are therefore hardly exceptions; for all practical and 
theoretical purposes, apart from situations in which the human being passes 
beyond the natural into the supernatural realm, there can be no thinking 
and knowing without the internal senses and their phantasms. All reason- 
ing, conceiving, understanding, all science and truth, must come to us by 
way of and accompanied by phantasms. 


B. THE PSYCHOPHYSIOLOGY OF 
THE REGULAE (RULE 12) 


Having remarked these things, we are ready to commence our exploration 
of imagination and the internal senses in Descartes. 

Anyone familiar only with the Descartes of standard interpretations is 
likely to find a close reading of the Regulae ad directionem ingenii surprising, 
since there the power of imagination is given a central role in knowing sci- 
entifically. The full extent of the importance of imagination in the Regulae 
will be the focus of Part II of this work. To gain a provisional sense of its 
role, it is useful to look at a passage from the twelfth rule that presents 
Descartes's early psychophysiological theory of human cognition. 

Although there are controversies about the dates of composition of the 
Regulae—some think Descartes worked on it for about a decade, beginning 
as early as 1618 (when he was twenty-two years old) and ending around 
1628, whereas others think that the entire work was produced in a short 
period ending at the latter date—it is believed that by the time he began 
the investigations of Le Monde (perhaps in late 1629 or early 1630) he had 
abandoned the Regulae. Virtually all students of the question would agree 


27. I have used the third edition: Commentarii Collegii Conimbricensis Societatis Iesu, in tres li- 
bros De anima, Aristotelis Stagiritae, 3d ed. (Lyon: Horace Cardon, 1604); see question 8, 452- 
459. The first edition appeared in 1598. 
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that Rule 12, which discusses the psychophysiology of knowledge, was writ- 
ten shortly before that abandonment. Thus, if we place the beginning of 
Descartes’s postgraduate intellectual career in 1618 (thus more or less tak- 
ing the Discourse on the Method at its word), the Regulaes psychophysiology 
falls roughly midway between this beginning and Descartes's first publica- 
tion, the Discourse and its accompanying scientific essays (1637). 

Early in Rule 12, which is by far the longest of the twenty-one extant 
rules,?* Descartes presents a theory of sensation, imagination, and under- 
standing that has obvious connections to the doctrine of internal senses, 
which it adapts in a novel way to a new scientific sensibility. The rule ex- 
plains that impressions received by the sense organs are passed on to the 
sensus communis, or common sense, from where they are further trans- 
mitted to the phantasia, or imagination, which he calls "a true part of the 
body . . . of such magnitude that its different parts can take on many dis- 
tinct figures one after another and usually retain these for a long time" 
(AT X 414); from this phantasia the knowing force (vis cognoscens) can 
then receive an impression, or, reciprocally, the knowing force can im- 
press a new figure in it. 

The external senses, “insofar as they are parts of the body, although we 
apply them to objects through action, viz., local motion, nevertheless prop- 
erly sense through passion only, in the same way in which wax receives an 
impression from a seal" (AT X 412); that is, they are purely passive or re- 
ceptive in sensation proper. He emphasizes that the comparison to an im- 
pression in wax is no mere figure of speech (per analogiam): we must think 
of the "external figure of the sentient body as being really changed by 
the object, just as that which is in the surface of the wax is changed by the 
seal" (AT X 412). This holds not just for touch but also for the eye (“the 
first opaque membrane that is in the eye receives the figure impressed by 
an illumination arrayed with various colors") and all the other senses (the 
first membrane impervious to the object “borrows a new figure from the 
sound, the odor, and the flavor"). Descartes notes further that we can con- 
ceive this more clearly if we make the supposition that the variety of col- 
ors, sounds, odors, and flavors corresponds to the great variety of possible 
two-dimensional figures. Next, just as the motion of one end of a pen gets 
passed on rigidly and instantaneously to the rest of the instrument as one 
writes, so does the stimulus of the sense organ get passed on "to a certain 
' other part of the body, which is called common sense," and this common 
sense "functions like a seal for forming in phantasia or imagination, as if 


28. The individual rules consist of a rubric or heading and an exposition or commentary, 
with the exception of Rules 19 through 21, which have only headings. From Descartes's re- 
marks at the end of Rule 12 and the beginning of Rule 13 it is evident that he intended to 
present thirty-six in all, divided into three groups of twelve. 
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in wax, the same figures or ideas? that come, pure and without body, from 
the external senses" (AT X 414). After briefly explaining how phantasia 
can cause motions in the nerves to bring about the locomotion of the body, 
he ascends to the ultimate power, the vis cognoscens, "that force through 
which we properly know things," which is purely spiritual. Indeed, it is the 
particular functioning of this knowing force that produces the differentia- 
tion of the other faculties. 


In all these [faculties] this force sometimes suffers, sometimes acts, and imi- 
tates now the seal, now the wax; which nevertheless is to be taken here only 
through analogy, for in corporeal things nothing at all similar to this is to be 
found. And one and the same is this force, which, if it applies itself along 
with imagination to the common sense, is said to see, touch, etc.; if to imagi- 
nation alone when [imagination is] arrayed with diverse figures, it is said to 
remember [reminisci]; if to the same [-imagination] in order to fashion new 
ones, it is said to imagine or conceive; if finally it acts alone, it is said to un- 
derstand: the way in which this last occurs I will expound at length in its 
place. And therefore the same [knowing force] according to these diverse 
functions is called either pure intellect, or imagination, or memory, or sense; 
it is properly called ingenium, however, when it at one moment forms new 
ideas in phantasia, at another applies itself [incumbat] to those already made. 
(AT X 415-416) 


Several things are immediately striking about this passage. The first is 
how closely imagination is coordinated with a physiological theory. In one 
sense, the imagination is a physical organ in the brain, identified no more 
specifically than by the term ‘phantasia’. In another, imagination is the re- 
sult of the knowing force applying itself to (or, more literally, bearing down 
upon) this organ. A second striking note is how central a role imagination 
plays in the functioning human being. The knowing force can act on its 
own—in that case it is called pure intellect—but in all other respects it 
acts upon or through the organ phantasia.*° Sensation is the knowing force 


29. In the Regulae, and even in many occurrences in the Discourse on the Method, ‘idea’ is 
synonymous with ‘corporeal image’. 

30. A recent translation of Rule 12 obscures the relationship of the knowing force and 
phantasia to the common sense. The Latin clause “vnicamque esse, quae vel accipit figuras a 
sensu communi simul cum phantasia” (AT X 415 ll. 16-18) is rendered as “it [the knowing 
force] is one single power, whether it receives figures from the ‘common’ sense at the same 
time as does the corporeal imagination”; see CSM, 1:42. This translation implies that the 
phantasia and the knowing force are simultaneously but separately applying themselves to 
the common sense. But this is to read the phrase “simul cum phantasia,” a prepositional ab- 
lative, as though it introduced an elliptical subjunctive clause, with ‘phantasia’ in the nomi- 
native (compare the last line of p. 415, which has a parallel ablative expression in “vis, quae, 
si applicet se cum imaginatione ad sensum communem”). Moreover, ‘simul’ probably should 
not be taken in the strictly temporal sense but as joined with ‘cum’ to express a sharing of ac- 
tion (i.e., ‘together with’); s.v. ‘simul’, Oxford Latin Dictionary, ed. P. G. W. Glare (Oxford: Ox- 
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applying itself in diverse ways to the common sense “along with imagina- 
tion”; reminiscence is this force applying itself to imagination alone inso- 
far as there are figures already impressed there; imagining (or conceiving, 
a not unimportant alternative that we shall explore presently) is the know- 
ing force applying itself in order to produce new figures. Even the motion 
of the body depends on imagination: “It is to be conceived that the motive 
force, or the nerves themselves, takes its origin from the brain, in which 
there is the phantasia, from which these [nerves] are moved in various 
ways, just as the common sense [is moved] by external sense, or just as the 
whole pen [is moved] by its lower part” (AT X 414-415). This conception 
can even be used, Descartes says, to account for “all movements of other 
animals, although in these absolutely no cognition of things be admitted, 
but only purely corporeal phantasia; likewise as well in the way all those 
operations happen in ourselves that we accomplish without any assistance 
from reason” (AT X 415). Thus imaginatio-phantasia—the former term 
implying chiefly the activity of making images, the latter the organ where 
the images are formed—is at work in virtually all activities of the human 
being, with the apparent exception of pure intellection.?! 

What should we make of this passage? It is tempting to interpret it 
simply as an early version of the theory of the conarion or pineal gland, 
which is in fact located in the ventricles of the brain.** In the early 1630s, 


ford University Press, for the Clarendon Press, 1982). Haldane and Ross rendered this with 
the more defensible “it is a single agency, whether it receives impressions from the common 
sense simultaneously with the fancy,” which at least leaves the construal open; see The Philo- 
sophical Works of Descartes, 2 vols., ed. and trans. Elizabeth S. Haldane and G. R. T. Ross, cor- 
rected ed. (Cambridge: Cambridge University Press, 1931), 1:38. Note also that just a few 
lines down from the clause in question, imagination is given a role in all acts of the knowing 
force, except when that force acts on its own (AT X 415 l. 27-416 1. 12). My preferred read- 
ing is “one and the same is this force, which, if it applies itself along with imagination to the 
common sense. . . .” 

31. In the Regulae, ‘imaginatio’ sometimes refers to the organ, but more often it refers to 
the power of imagining; ‘phantasia’, by contrast, refers almost exlusively to the organ and ac- 
tivities of imagination insofar as they are understood as the act of an organ. The degree to 
which pure intellect constitutes an exception from imaginative involvement will be discussed 
later. 

32. The pineal body or gland is an outgrowth of the roof of the diencephalon, one of the 
three parts of the forebrain. It is on the uppermost part of the brain stem, which is tucked 
away into the concave bases of the brain hemispheres (known as the ventricles); the pineal 
gland is, specifically, in the third ventricle. It is one of the few brain parts that do not develop 
bilateral structures, and it is near the thalamus, where all the nerves from the senses (except 
for smell) come together. Descartes says that he chose the pineal gland as the central organ 
of the sensory system because he thought it was the only place for the two channels of infor- 
mation from the right and left side sense organs (e.g., the right and left eye) to be unified 
into a single impression (see L'Homme, AT XI 174-177; Dioptrics, AT VI 128—130; and Pas- 
sions, XT XI 352—353). 
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Descartes expressly identified this gland as the focal point of bodily activ- 
ity: external impressions are conveyed to it from the sense organs by means 
of motions transmitted along the nerves, and, in turn, it is the source of 
flows of the so-called animal spirits that produce the animal's body mo- 
tions. The mind, which is a radically different kind of substance from body, 
somehow takes note of what is happening to the pineal gland and is able to 
produce motions of that gland. Precisely how such things happen between 
radically distinct substances, the main problem of mind-body dualism, has 
exercised generations of Cartesians and critics, of course. At any rate, Des- 
cartes conceived thinking and body to be intimately although mysteriously 
joined in human beings. Most people are unable to conceive them as dis- 
tinct because of this intimate joining, a fact that sets the main problem for 
Descartes's principal works, in particular the Meditations, which appears to 
teach that we can come to a pure experience of ourselves by turning away 
from reliance on the senses and imagination.?* 

Interpreting phantasia merely as the protopineal gland seems quite 
natural. Nevertheless, a closer look can help clarify small but significant 
differences between the phantasia of the Regulae and the pineal gland of 
Descartes's later work. The pineal gland is the “command center" of the 
autonomous mechanical system that is the body. ‘Autonomous mechanical 
system' means that the body's functioning is explained by the mechani- 
cal laws of the material universe. Within this system the pineal gland is 
affected by motions of nerves and flows or currents of the animal spirits, 
and it uses these motions and flows to direct new flows that produce body 
motions and other physiological responses. This system, which is at work 
in both animals and the human being, requires no consciousness to func- 
tion accurately and effectively. A lamb flees from a wolf because the nerve 
motions and spirit flows elicit this as a mechanical reaction; likewise a 
human being withdraws a hand from the searing heat of a flame, or might 
flee at the sight of a wolf, because of such mechanical operations. But in 
the case of a human being facing a wolf, “might flee" is the exactly appro- 
priate locution, because there are the additional factors of mind and will. 
The presence of the wolf can trigger an automatic response, but it might 
also set the mind to work on the question of what to do. If a solution 
to the situation appears, the mind, through its intimate fusion with the 
pineal gland, can induce gland motions that trigger the appropriate bod- 
ily mechanisms implementing what the mind has decided. This mind- 
body interaction is what is conventionally understood as a key element of 
Cartesianism. 


33. Later, in chapter 6, I shall suggest that although the Meditations does teach us how to 
turn away from the corporeal powers, it does not teach that the essence of human being is 
mind apart from body. 
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In Rule 12, however, Descartes uses a vocabulary more psychological 
than mechanical to describe what happens on the way from sense organ to 
phantasia. Sensus communis, imaginatio, phantasia, and memoria are of 
course the inward or internal senses that played an important role in Scho- 
lastic and Renaissance psychology, in particular in accounts of the prog- 
ress of a sensible species from sense organs to the higher sensitive faculties. 
The Regulae describes a transmission of impressions, but this way of con- 
ceiving things is not necessarily a modern trait: Aristotle himself used the 
image of the signet ring impressing its shape into wax to illustrate the pro- 
cess of sensation. The impression that Descartes describes is not in the 
first instance an impression of a mechanical motion or force but rather 
the impression of an image. 

If we attend carefully to Descartes's explanation in Rule 12, we see that 
it is not intrinsically mechanistic at all. There are no atoms, no collisions, 
no transmission of motion and nothing but motion. Of course, Descartes 
describes a motion that takes place instantaneously, like the simultaneous 
motion of all the parts of a pen, but its purpose is not to reduce sensation 
to motion but to illustrate how an impression or figure made on a sense 
organ can be transmitted without lapse of time. Moreover, the transmis- 
sion of the impression sketched in the Regulae takes place as a whole, that 
is, as the transmission of an integral image, whereas in Descartes's later 
physiological accounts the impression is broken up into many discrete mo- 
tions because of the multiplicity of individual nerve fibers that are in- 
volved in the transmission of sensation.** Nor is it clear from the Regulae 
passage what the medium of transmission is. It is not clearly the nerves, 
since they are discussed only as the medium for producing the locomotion 
of the body (like raising one's arm or walking), and there is no mention of 
the involvement of animal spirits. Unlike the case of the purely mechani- 
cal pineal system, the emphasis in Rule 12 is on the internal senses and 
their relations to one another, that is, on traditional topics of medieval 
and Renaissance psychology with their organic correlates. 

A perhaps more pregnant difference between phantasia and the pineal 
gland is suggested by a simple synonymy noted in the passage. When the 
knowing force applies itself to the imagination in order to form new fig- 
ures, it *is said to imagine or conceive." The conjunction of imaginari and 
concipere suggests that imagination is being taken, not in the restricted sense 
of a power that merely forms images, but in a more expansive one that re- 
gards it as a truly cognitive power.” The importance of this synonymy is 


34. See Dioptrics, AT VI 146. 

35. The Meditations, of course, uses ‘imaginari’ in a more restricted sense. The synonymy 
between the two Latin terms is to be found also in a very early work from late 1618, the Com- 
pendium musicae; see chap. 2, Sec. A. 
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reinforced when one considers that the formal definition in Rule 3 of in- 
tuitus, which is the fundamental way of knowing taught in the Regulae, calls 
it a concept (conceptum) of mind (mens). Conceptum is, of course, the past 
participle of concipere. Is it possible that Descartes had in mind something 
like the medieval notion of an imaginatio that is not just an internal sense 
but also an intellectual power capable of exercising the simplest and most 
basic act of mind, the act of intuiting a concept? 

Another question is intimated by Descartes's remark that the knowing 
force not only notices images present in phantasia but also applies itself to 
the common sense with imagination (cum imaginatione) in the process of 
seeing, touching, smelling, and so on. That is, not only is there an extra 
organ involved in sensation, the sensus communis, but the mind itself, un- 
der the name vis cognoscens, acts on it and seems in this sense to be more 
deeply involved in the human body than is the intellect that acts on the 
pineal system. In the pineal system the gland is the unique location for di- 
rect body-mind interaction; the mind can act directly there but nowhere 
else. If Descartes had already worked out his two-substance metaphysics 
and the corresponding theory of the human being when he composed 
Rule 12, we would have to conclude that this formulation is at best slov- 
enly. But it is not at all clear that he had worked it out. Indeed, it is likely 
that he did not work out the foundations of his mature metaphysics until 
after he had given up the Regulae.*6 

These few "facts" about differences between the early and the later Des- 
cartes are insufficient in themselves to bear the weight of the thesis that 
the Regulae presents a conception of imagination, human cognition, and 
the relation between body and mind that is radically different from the 
one we ordinarily attribute to Descartes. Yet they are clues leading us deeper 
into the problem of understanding Descartes's thoughts before 1630 and 
thus also into the questions of where, why, and how he may have changed 
his mind about things. Moreover, the psychophysiological hypothesis of 
Rule 12 doubtless reveals something important about the intentions of 
the project of the Regulae, for at least three reasons. First, at the outset 
of Rule 12 we are told that the “rule concludes everything that has been 


36. Another important difference is that in the pineal system one really should not say 
that the mind produces images in the pineal gland, or even that images are formed on its sur- 
face. This claim may seem eccentric, given later texts that describe an image being formed 
on the gland's surface (e.g., AT XI 176 and 355-356). As shall gradually become clear, how- 
ever, Descartes's later, purely mechanical conception of the processes involved in the mo- 
tions and effects of nerve and animal spirit motions undermines the legitimacy of reference 
to images in any literal sense, and therefore such references might be interpreted as a throw- 
back to the prepineal accounts. See chap. 7. An account of the accepted understanding of 
Descartes's physiological psychology can be found in Gary Hatfield, “Descartes’ Physiology 
and Its Relation to His Psychology," in The Cambridge Companion to Descartes, ed. John Cotting- 
ham, 335-370 (Cambridge: Cambridge University Press, 1992). 
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said above [in the previous rules], and it teaches in general what will be?” 
explicated in particular” (AT X 410-411); thus it seems to serve as a linch- 
pin to the argument of the Regulae, both as a summing up of the first part 
and an introduction to what follows. Second, although Descartes intro- 
duces the psychophysiological hypothesis as suppositions that will help the 
reader to conceive what he does not have space to expound at length (im- 
plying that he could do so), he says that they "diminish nothing of the truth 
of things but only render everything clearer by far" (AT X 412). Descartes 
must believe that this imaginative hypothesis is really true or at least gets 
at a basic truth. Third, we should remind ourselves that the passage dis- 
cussing the names corresponding to the various activities of the knowing 
force concludes with the definition of a faculty that was not among the 
standard Scholastic faculties but that nonetheless is crucial to the Regulae, 
ingenium. The importance of this definition should be obvious, since after 
all it was for the purpose of the direction of the ingenium that the Regulae 
was composed.*? Yet hardly anyone has taken notice of the significance of 
this term. As we shall see in the course of our discussions, understanding 
precisely what ingenium is, is of capital importance for understanding what 
Descartes's early philosophy is about. 

We are not yet in a position to tackle the nature of ingenium, however. 
We shall discover eventually that the cultivation and direction of ingenium 
was Descartes's response to a problem that he had been thinking about 
for years, the role of the internal senses, specifically of imagination, in know- 
ing. We must therefore first look into the problematics of imagination and 
the internal senses in the earliest writings and documentation available. We 
shall begin by turning back to 1618, a year that marked a decisive turn— 
probably the decisive turn—in Descartes's life. 


37. AT has the past tense; A, H, and N, the future. 

38. The title as Descartes intended it is somewhat conjectural, since no original manu- 
script is extant. In particular, the traditional Regulae ad directionem ingenii probably should be 
amplified by something like “de inquirenda veritate"; see Marion's discussion in Règles utiles 
et claires pour la direction de l'esprit en la recherche de la vérité: Traduction selon le lexique cartésien, et 
annotation conceptuelle, trans. Jean-Luc Marion, with mathematical notes by Pierre Costabel, 
Archives Internationales d'Histoire des Idées, no. 88 (The Hague: Martinus Nijhoff, 1977), 
85-87. From the frequency of the occurrences of ‘ingenium’ and 'ingenia' in the rule head- 
ings and commentaries, there can be little doubt of the term's central thematic importance: 
it appears in five of the first twelve rule headings, and among nouns ingenium is tied for total 
number of occurrences with figura (60 each), trailing only cognitio (62), ratio (64), regula (69), 
and the generic res (157). 


TWO 


The Ontology, Physicomathematcs, 
and Psychology of Imaging in the 
Early Writings of Descartes 


Chronicling Descartes's life and thought before 1630 is not an easy task. 
Early biographers like Pierre Borel and Adrien Baillet! not infrequently 
invented plausible and plausibly timed accounts of events and travels— 
plausible in the sense, for example, that the curious, well-to-do scion of a 
family that had achieved some distinction in the provinces (Rennes) might 
have found his way, or at least wanted to find his way, to certain places and 
events. The dates and the factuality of many events are therefore uncertain. 
Even the chronology of his early compositions is often unconfirmable, and 
those that have come down to us are for the most part fragmentary and 
undated. 

Until his death in Sweden in February 1650, Descartes preserved sev- 
eral notebooks from this early period (as attested by the Stockholm inven- 
tory made at his death; see AT X 5-12), but none of the originals has sur- 
vived. Even if they were extant there would still be uncertainties about 
the dating of individual entries, since some were started from both ends 
(turning the notebook upside down) and divided by topic. The notes that 
survive were copied (many by Gottfried Wilhelm Leibniz or at his behest) 
according to principles of selection that we can only guess at, so that it is 
often impossible to know with certainty from which notebooks and cate- 
gories they derive.? Moreover, from the entire period preceding Le Monde 
(which Descartes began ca. 1630) there are just three surviving works com- 
plete or extensive enough to merit reading as integral: “De solidorum ele- 
mentis," a short (14 pages in AT) treatise on the regular geometric solids; 


1. Pierre Borel, Vitae Renati Cartesii, summi philosophi, Compendium (Paris, 1656); and Adrien 
Baillet, Vie de Monsieur Descartes, 2 vols. (Paris, 1691). 

2. But see the brilliant reconstruction in Henri Gouhier, Les Premiéres pensées de Descartes: 
Contribution à lhistoire de Vanti-Renaissance (Paris: J. Vrin, 1958), 11-18. 
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Regulae ad directionem ingenii (111 pages), which although unfinished has 
long been recognized as of capital importance in reconstructing the devel- 
opment of Descartes's thought; and Compendium musicae (53 pages), a treat- 
ment of the principles of musical rhythm, consonance, and dissonance. 
The first work, despite its brevity, is a significant document in the history 
of mathematics, but it has been ascribed variously to both the early and 
the late 1620s and so is not a suitable first exhibit for establishing Des- 
cartes's earliest intellectual concerns. The Regulae, although it is of key im- 
portance in this study, has also been rendered chronologically uncertain 
by disputes over dating.? The Compendium musicae, however, is both com- 
plete and precisely dated; Descartes presented it to Isaac Beeckman? as a 
gift on New Year's Day, 1619. 


A. COMPENDIUM MUSICAE: IMAGINATION 
AND MUSICAL PERCEPTION 


The Compendium begins with various reflections. "The end [of music] is 
that it please, and that it move in us various affections." "The means to the 
end, or the affections of sound, are two principal ones: namely differences 
in the ratio of duration or time, and in the ratio of the intensity with re- 
gard to acute [- sharp] and grave [- flat]. For the quality of sound itself, 
from what body and in what way it comes out more pleasing, is treated by 
physicists." "And so, because of all things it [2 the human voice] is most in 
conformity to our spirits, it appears to make the human voice most pleas- 
ing to us. Thus perhaps [the voice] of a closest friend is more pleasing 


3. The composition of the Regulae was until recently thought to have taken place in or 
around 1628. Jean-Paul Weber, La Constitution du texte des "Regulae" (Paris: Société d'édition 
d'enseignment supérieur, 1964), changed the terms of debate by arguing for a complex lay- 
ering of the work that has to be unraveled by using contradictions and tensions to distinguish 
between parts and to reconstruct their sequence of composition; in addition, he claimed that 
the last two paragraphs of Rule 4, the so-called Rule 4-B, were where Descartes started the 
project in October or early November 1619. The Weber thesis has struck even some of its 
supporters as oversubtle. John A. Schuster has reduced the number of strata to basically 
three: first, a concern with universal mathematics that predated November 1619 (the topic of 
4-B, mentioned nowhere else in the Regulae, at least not under that name); second, an elabo- 
ration of method in the period 1619-1621 (corresponding to the rest of the first eight rules); 
and, finally, a return to heuristic questions and a problem-solving mathematics in the later 
1620s (reflected from the middle of Rule 8 to the end of the extant work). See Schuster, 
“Descartes’ Mathesis Universalis: 1619-28,” in Descartes: Philosophy, Mathematics and Physics, ed. 
Stephen Gaukroger (Brighton, Sussex: Harvester Press/Totowa, N.J.: Barnes and Noble Books, 
1980), esp. 41 and 81n.4. Jean-Luc Marion, Sur L'Ontologie grise de Descartes: Science cartési- 
enne et savoir aristotelicien dans les Regulae (Paris: J. Vrin, 1975), criticizes the Weber thesis on 
the grounds that what seem to Weber to be contradictions often are not, and he offers in re- 
sponse a generally coherentist reading of the Regulae that dissolves many of the “contradic- 
tions” that were supposed to reveal different layers. Frederick Van de Pitte, “Descartes’ Ma- 
thesis Universalis,” Archiv für Geschichte der Philosophie 61 (19779): 154-174, makes the case that 
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than that of an enemy, from the sympathy and antipathy of affections: for 
the same reason from which people say that the skin of a sheep used for a 
drumhead becomes silent if it happens that a wolf’s skin resounds in an- 
other drum" (AT X 89-90). 

In the last remark one is immediately struck by the distinctly unCar- 
tesian tone of sympathy and antipathy used as principles of explanation. The 
passage has led some critics to depreciate the importance of the Compen- 
dium and others to interpret it as Descartes's implicitly polemical dismissal 
of a kind of ancient and medieval occultism, which is left, slightingly, to 
those who deal with matter and its qualities (the physicists) rather than to 
mathematicians.5 This interpretation has the advantage of making the pas- 
sage more recognizably Cartesian but commits the fallacy of assuming that 
the twenty-two-year-old Descartes was in essential respects the philosopher 
of the Meditations. As shall become evident shortly, other notes from around 
1620 suggest that explanations in terms of sympathies would not have 
seemed prima facie inconceivable to the young Descartes. Even more im- 
portant, however, is that those who wish to read the Compendium as a step 
in the Cartesian project of mathematizing nature overlook (or dismiss) his 
characterization of the study of mathematical ratios as a means to under- 
standing an end, the end of music, which is to arouse affections in the soul. 

That the work is chiefly an investigation into ratios or proportions is 
not in doubt, but the framework in which their investigation makes sense 
is not that of the abstract mathematization of nature. This is made clearer 
by the eight postulates, which immediately follow the remarks just quoted. 


1. All senses are capable of a certain delight. 
2. For this delight there is required a certain proportion of the object with 


Weber misunderstood the precise character of mathesis universalis and so falsely distin- 
guished mathematics and method (a similar point might be addressed, with qualification, to 
Schuster). Although my work addresses the Weber thesis only occasionally and indirectly, I 
can say here that I find it highly unlikely that any part of the Regulae was composed before 
the early 1620s, and I think it is conceivable that Descartes abandoned it as late as the early 
1630s. My reading of the Regulae is, like Marion's, basically coherentist, but by placing it in 
the context of Descartes's understanding of imagination, I believe that we can see more 
clearly the kinds of tensions and perhaps even contradictions that do mark it. 

4. Beeckman (1588-1637) and Descartes met in Holland in October 1618, apparently 
while both were inspecting a poster announcing a problem in mathematics. Beeckman, who 
had just received his medical degree and had begun teaching school, was interested in ap- 
proaching the physical sciences with techniques that were experimental, mathematical, and 
above all picturable. See Klaas van Berkel, Isaac Beeckman (1588-1637) en de mechanisering van 
het wereldbeeld, Nieuwe Nederlandse Bijdragen tot de Geschiedenis der Geneeskunde en der 
Natuurwetenschappen, no. 9 (Amsterdam: Rodopi, 1983), chaps. 4, 7; see also pp. 317-319. 

5. See René Descartes, Abrégé de musique, suivi des "Eclaircissements physiques sur la musique 
de Descartes" du R. P. Nicolas Poisson, trans. and ed. Pascal Dumont (Paris: Méridiens Klinck- 
sieck, 1990), 17, 147n.4. 
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its sense. Whence it happens, for example, that the din of muskets or thun- 
der does not seem suitable to music: because, namely, it hurts the ears, 
just as the very great brilliance of the sun [hurts] eyes directed toward it. 

3. The object must be such that it does not befall sense too difficultly and 
confusedly. Whence it happens that, for example, a certain very compli- 
cated figure, even if it be regular, as is the mater in the astrolabe, does 
not please sight as much as another that is made of more equal lines, 
such as the astrolabe's rete usually is. The reason of this is that sense is more 
satisfied in the latter than in the former, where there are many things 
that it does not perceive distinctly enough. 

4. That object in which there is less difference of parts is more easily per- 
ceived by sense. 

5. We call less different from one another the parts of a whole object be- 
tween which there is greater proportion. 

6. That proportion must be arithmetic, not geometric.’ The reason is that 
there are not so many things in it to be noticed, since the differences are 
everywhere equal, and therefore sense is not so fatigued, so that it per- 
ceives everything in it distinctly. Example: the proportion of [these] lines 
[fig. 1] is more easily distinguished by the eyes than of those [fig. 2], be- 
cause, in the first, one only has to notice the unit as the difference of 
each line; but, in the second, the parts ab and bc, which are incommensu- 
rable, and therefore, as I judge, they can in no way be perfectly known 
simultaneously by sense, but only in an orderly relation to arithmetic 
proportion: in other words, should one notice, for example, two parts in 
ab, three of which exist in bc. It is plain that here sense is constantly 
deceived.’ 


6. In the planispheric astrolabe, which was used by astronomers and navigators for taking 
the altitudes of celestial bodies, the mater was a plate engraved with crisscrossing circles of al- 
titude, while the rete was a rotatable circular ring of the stars, “often beautifully designed in 
fretwork cut from a sheet of metal, with named pointers to show the positions of the brighter 
stars relative to one another and to a zodiacal circle showing the sun’s position for every 
day of the year.” S.v. 'astrolabe', Encyclopaedia Britannica (Chicago: Encyclopaedia Britannica, 
1967), 2:640. 

7. A series of numbers, or of lines having those numbers as measure, constitutes an arith- 
metic proportion if the series increases (or decreases) by a fixed amount; thus 2, 5, 8, 11, 14 
are in arithmetic proportion because the series increases each time by 3. A series constitutes 
a geometric proportion if each successive element is derived by multiplying the preceding one 
by a fixed number; thus 2, 6, 18, 54, 162 are in geometric proportion because each element 
is three times the preceding one. 

8. AT notes that the concluding sentence of postulate 6 is present in two Latin manu- 
script copies and in the Latin text published in 1650, but not in the French translation of 
1668 prepared by Nicolas Poisson, who had at hand Descartes's original MS. It is not nec- 
essary, at any rate, to interpret the sentence as a reason for doubting the reliability of the 
senses in general. Rather, it indicates a tendency of the senses to "read" the proportions of 
things as simpler or more commensurate than they actually are; this tendency produces a 
need for the intervention of higher powers of mind to establish the true ratios, as will be- 
come clear from what follows. 
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Fig. 1. The three line segments can be easily compared because each 
contains a whole number of units. 


Fig. 2. The middle line segment is not commensurable with the other two, 
so that a visual comparison of the parts is more difficult. 


7. Among objects of sense the most pleasing to the soul is not that which is 
most easily perceived by sense, nor that which is perceived with most diffi- 
culty; but that which is not so easy, so that the natural desire by which the 
sense is drawn to the objects not be completely satisfied, nor so difficult 
that it tire sense. 

8. Finally it is to be noted that in all things variety is most pleasing. (AT X 


91-92) 


It has been said that if one is searching for the originality of the Com- 
pendium musicae, one will not find it in these postulates, for the doctrine of 
sensation being itself a kind of proportion (or based on proportion, /ogos) 
goes back at least to Aristotle.? One might mention also Aquinas, for 


9. See Descartes, Abrégé de musique, 16. The particular passage in Aristotle noted as one 
that "everyone recopied for centuries" is De anima, bk. 3, chap. 2, 426a27-426b7. 
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whom "beauty consists in due proportion, for the senses delight in things 
duly proportioned, as in what is like them—because the sense too is a sort 
of ratio, as is every cognitive power.”!° The doctrine is not intrinsically 
Aristotelian-Scholastic, for Pythagoreanism and Platonism likewise under- 
stood sensation, or at least its most perfect forms, as having a basis in pro- 
portionality or even as being proportion.!! 

Indeed, the convergence of different philosophical traditions on this ba- 
sic point is a reason for thinking that, regardless of what specific works Des- 
cartes read or did not read, the doctrine could not have been unknown to 
him. (This is especially true since the doctrine is a staple of traditional 
musical theory, with which Descartes shows a more than passing acquain- 
tance.) Plato's writings, especially the Republic and the Timaeus, give an 
account of the cosmos as proportionally structured. The divided line of 
Book 6 of the Republic presents what could be called an ontology of pro- 
portionalized imaging that grounds an epistemology of proportionalized 
imaging, in which the Forms are imaged in the Mathematicals, the Mathe- 
maticals in the objects of the physical world, and the objects of the physi- 
cal world in shadows and reflections—and between each major category 
there obtain strictly proportional relations. In Aristotle the operations of 
the senses with respect to their objects are frequently said to be propor- 
tional to the operation of the intellect with respect to its objects. Although 
Plato gives somewhat more emphasis to ontological imaging than to pro- 
portions, and Aristotle emphasizes the proportionalities without explicitly 
addressing the possible resemblance of the sensible species to an intelli- 
gible species, both thinkers provide adequate space for reflecting on the 
overall importance of resemblance and proportionalities in the process 
of moving from sensation to intellection. This is a contextual topography 
that opens up the significance of Descartes's Compendium musicae more re- 
vealingly than does the search for Descartes's putative originality in the 
history of musical theory (a “reduction to mathematical abstractions,” for 
example). 

My initial thesis is this: It was precisely in pursuing the question of the 
proportionalities of the senses and the other cognitive powers that Des- 
cartes became a philosopher. He began this pursuit not because he al- 
ready had in mind a mathematical method but rather because he sus- 
pected that proportionality was the fundamental principle of knowing and 
that it reflected the way the cosmos was structured. The underlying theory 
of such proportionality is what Descartes eventually called mathesis univer- 
salis: a theory expressible not just in the abstractions of intellect but also, 
and equally well, or perhaps even better, in the figuration of extension, 
whether according to sense or according to imagination. 


10. Summa theologiae, I, q. 5, art. 4, ad 1. 
11. For example, in Augustine's De musica. See Summers, Judgment of Sense, 67-69. 
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The Compendium musicae shows that by late 1618 Descartes had already 
taken at least the first steps toward working out a theory of the communi- 
cation of proportions from the external world to the senses. It attempts to 
demonstrate that the rhythms and tones of music are subject to a logic in- 
herent in the senses in general and in the sense of hearing in particular, a 
logic (from logos, one of whose meanings in Greek is ‘ratio’ or ‘propor- 
tion’) of arithmetic proportion. Both rhythm and tone are governed by re- 
lations that can be expressed in terms that are arithmetically increased or 
decreased through the addition or subtraction of a unit. The doctrine of 
the Compendium is therefore a particular application of the principles enun- 
ciated in the postulates, which are understood as applying to all sensation. This 
does not in itself imply a radical reduction to mathematics any more than 
it does for Aristotle or Plato. Rather, because sound, like all other sensi- 
bles, reflects the order and measure of the world, it implicitly contains 
and reflects the principles that Descartes educes and represents through 
mathematics. The specific qualities of sound are in no way eliminated; they 
are rather understood to necessarily carry with them a proportional struc- 
ture that can be, and is, communicated from thing to thing, and from 
thing to mind. 

The basic mathematics of consonance and dissonance has been recog- 
nized at least since Pythagoras. Descartes's specific contribution with re- 
spect to this mathematical tradition in the Compendium is to show that the 
consonant tonal relationships can be discovered in, and represented by, 
the arithmetic proportionalities of a single string (line) divided into five 
parts by first bisecting the whole string, next bisecting the rightmost of the 
two segments, then the leftmost of these two and finally the leftmost of 
this last division (see fig. 3).!* According to the principles enunciated in 
the postulates, these tones, because of the simplicity of their relationships, 
are precisely those that are most suited to the sense of hearing and the 
most easily perceived. The sense of hearing is so constituted that the tones 
based on an arithmetic division of the string are perceived as simplest in 
their relationships to one another. The theory of these simplest relation- 
ships, which the Compendium presents, is the fundamental theory that Des- 
cartes believes should guide intelligent musical composition toward the 
end of music, the delight of the senses. 

A corollary of the standard thesis that Descartes abstractly mathema- 
tized musical theory is that he subjectivized musical perception. But the 


12. See AT X 98-105. This division and its novelty in the tradition of musical theory are 
discussed by Johannes Lohmann, “Descartes’ ‘Compendium musicae’ und die Entstehung 
des neuzeitlichen BewuBtseins,” Archiv für Musikwissenschaft 36, no. 2 (1979): 81-104, and 
H. F. Cohen, Quantifying Music: The Science of Music at the First Stage of the Scientific Revolution, 
1580-1650, University of Western Ontario Series in Philosophy of Science, no. 23 (Dor- 
drecht: D. Reidel, 1984), esp. 161-179. 
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Fig. 3. Descartes’s division of a line by successive bisectioning gives rise to ratios 
of the principal consonances. Point C bisects AB; D bisects CB; E bisects CD; and F 
bisects CE. AC produces the octave above AB; AC and AD yield a fifth; AD and AB 
produce a fourth; AC and AE yield a major third. These proportions are based on 
the numbers 2, 3, and 5 or their multiples; the process of bisection makes this vi- 
sually comprehensible. All the relationships dependent on the last bisection at F 
lead to dissonances. As a result of this technique of division, all the consonances 
are simply imaged by a single line. 


corollary is as questionable as the thesis. It is indeed true that, from 1630 
on, Descartes described the pleasure taken in music as depending on the 
peculiarities of individual history and taste, but such testimony cannot de- 
cide what Descartes thought in 1618.!? The method and doctrine of the 
Compendium are predicated on the real existence of proportions in tone 
and rhythm, the real correlation of such proportions to the satisfactions of 
hearing and the soul, and the real ability of the human psyche to detect, 
at first implicitly and eventually with knowledge, the presence of these 
proportions, whether in the sounds of nature or in musical compositions. 
If there is such a *preestablished harmony," then it should not be surpris- 
ing that the human ear might have a natural sympathy for the human voice 
(presumably human beings would try even in speaking to produce tones 
pleasing to their own ears and thus to the ears of those with souls and or- 
gans similarly attuned) and a natural antipathy for sounds not in accor- 
dance with the natural proportions. The recognition of such proportions 


19. See, for example, AT I 128 (letter to Mersenne, 4 March 1630). Even at this later 
date Descartes makes a distinction: although "everyone knows that the fifth is sweeter than 
the fourth," what pleases more, or is found more agreeable, may be something different. This 
apparently corresponds to the distinction the Compendium's postulates make between what is 
perceived most easily and what is most pleasing. In any case, Descartes's so-called subjectiviza- 
tion of aesthetics occurs after a decisive shift in his thought away from the cognitive value 
of sensible proportions. One should also note that the Compendium's postulates 6 through 8 
imply that the satisfactions of music, which are proper to the soul rather than to physical 
organs, are not to be settled on the level of what is satisfying to the sense. Sense per se is 
pleased by the simplest arithmetic proportions; they are not always to be found in good 
music (end of post. 6), however, because the purpose of music is not to satisfy immediately 
and completely the natural desire of the sense or to frustrate sense by complexity, but to pre- 
sent the soul with an intermediate difficulty in knowing (post. 7). When all is said and done, 
the soul is satisfied not by simplicity but by variety (post. 8). This gives a glimpse into Des- 
cartes's earliest anthropological psychology: the human soul is constituted so as to take de- 
light in difficulties, at least so long as the difficulties can be overcome. It is therefore of the 
nature of the human soul to solve problems. 
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constitutes the foundation of Descartes's theory. The theory is expressed 
in the mathematics of proportions, but this mathematics is precisely what 
is detected or perceived in the sensation of sound, in its aisthesis. In this 
precise sense, the Compendium musicae is the foundation of the mathemati- 
cal aesthetics of sound. ` 

In this study, the particular question to be asked is how imagination 
enters into this mathematical aesthetics. In the course of the Compendium, 
Descartes talks frequently about the senses and perception, but only occa- 
sionally about imagination. The imagination words occur infrequently, or- 
dinarily without any great intrinsic significance. For example, the adjective 
imaginarius is used as synonymous with ‘fanciful’ or ‘merely fictional’, and 
the verb imaginor occurs in the sense of ‘depict’ or ‘conceive’.!4 But the 
imagination does figure importantly in the section following the postu- 
lates: “On the number or time in sound that is to be observed.” After not- 
ing that musical tempi are divided into double and triple times, Descartes 
explains how we perceive them. 


This division is marked by percussion or beat, as they call it, which occurs in 
order to aid our imagination; by means of which we might more easily be 
able to perceive all the parts of the song and enjoy [them] by means of the 
proportion that must be in them. Such proportion is most often observed in 
the parts of a song so that it might aid our apprehension thus, that while we 
are hearing the last [part] we still remember the time of the first one and of 
the rest of the song; this happens, [for example] if the whole song consists 
of 8 or 16 or 32 or 64, etc., parts, that is, when all the divisions proceed in 
double proportion. For then, when we hear the first two members, we con- 
ceive them as one; when [we hear] the third member, we further conjoin 
that with the first ones, so that there occurs triple proportion; thereafter, 
when we hear the fourth, we join that with the third so that we conceive 
[them] as one; thereupon we again conjoin the two first with the latter two 
so that we conceive these four simultaneously as one. And thus our imagina- 
tion proceeds all the way to the end, where at last it conceives the entire 
song as one thing fused out of many equal members. (AT X 94) 


Perception, apprehension, memory, imagination, and conception all 
enter into the mental process described in this paragraph, and we might 
suspect that the young Descartes was not necessarily using these terms very 
precisely. ‘Imagination’ and ‘conception’, for example, appear to be syn- 
onymous. However, we have noted earlier that Descartes allows precisely 
this synonymy in Rule 12, probably ten years later, which makes it more 
likely that it reflects a constant in Descartes's understanding of the two 
terms before 1630.!5 


14. AT X: 109 and 102, respectively. 


15. In chap. 1, above. All theories dating the Regulae agree that the composition of Rule 
12 was relatively late. 
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The discussion begins and ends with imaginatio. Rhythm aids imagina- 
tion by marking divisions so that they might be perceived; the proportion- 
ality among the parts of the song produces “delectation,” enjoyment, and 
aids apprehension by enabling us to remember what came before as we 
hear what comes next. How does this happen? By continually recursive 
acts of conceiving, each synthesizing the new part with all the preceding 
and expressing it in relation to the others by means of a unit of time. Ac- 
cordingly, rhythm, just like tone, is governed by arithmetic proportion. But, 
in contrast with tone, this proportion is expressed not all at once or in 
a short musical phrase but throughout the entire song, so that sense by 
itself or even with the aid of short-term memory will not be able to per- 
ceive the proportions. It is imagination that performs the task of synthesiz- 
ing the individual deliverances of the sense, of the individual units that 
mark the rhythm. “And thus our imagination proceeds all the way to the 
end, where at last it conceives the entire song as one thing fused out of 
many equal members." That is, apprehension and delectation come about 
by imagination's progressively, proportionately synthesizing one thing to 
another. 

Imagination is portrayed here as an extraordinarily active power that 
is responsible for the ability to perceive the complex unity of sounds as 
a whole rather than as simply a congeries of unconnected tones. In the 
passage it is also the primary agent of cognition, of the grasping by mind 
(apprehension). It is an agent: that is, imagination does the work of con- 
ceiving/synthesizing; an agent of cognition: that is, the imagination is not 
simply projecting visual (or auditory) images but recognizing something 
not directly perceived by the sense, the proportions in the song taken as 
an entirety. Moreover, the memory required for this synthesis and cogni- 
tion appears to be a by-product of the process as it takes place from mo- 
ment to moment, from musical part to musical part. 

By late 1618, Descartes conceived imagination as a synthetic conceptive 
power operating on sensation, a power that gathers or collects the various 
parts or moments that are successively presented and then conceives them 
as unified by the determinate proportional relationships they bear to one 
another. The notion of proportionality will be discussed presently, under 
the aspect of the relation of imagination to the mathematics of propor- 
tion. Here we might remark that imagination comes up first not in the vi- 
sual realm but in the auditory, which suggests that Descartes was already 
thinking of the power of imagination as transcending the specific charac- 
ter of any single sense. It is precisely imagination's character of being pre- 
sentative, synthetic, and memorative that seems to interest him, rather 
than any merely representational use. This character rests on proportion- 
ality or, to use the Greek equivalent, analogy. 

There is in the Compendium no comparable explanation of imagination's 
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functions in the case of tone, the other basic component of the aesthetics 
of music, but this should not be surprising. Rhythm ordinarily extends in 
an equable way throughout an entire song (or throughout each of its ma- 
jor units), so that the synthetic activity of conceiving rhythm creates a com- 
plex unity by iteration and temporal projection/ retention, a complex that 
nevertheless falls into one of two classes, either double or triple time. With 
tone there is less need for an extended synthesis (putting aside the loose 
regularity determined by the key or mode of a passage), since the relation- 
ships of primary importance exist between tones sounded in immediate 
succession or even simultaneously. These immediate relationships are al- 
ready proportioned to the sense of hearing and its pleasures, so the syn- 
thetic functioning of imagination is less urgent for properly appreciating 
them. Moreover, there is a greater variety of melodic effects than two, and 
to explain all of them would require a greater complication in the inves- 
tigation both of the ways in which the soul is moved and of how the pro- 
portions expressed in one harmony or phrase are related backward and 
forward to the other parts of the song. At the end of the Compendium, Des- 
cartes in fact notes with respect to the variety of grades and proportions of 
tone that 


from these and similar [items] various things might be deduced about their 
nature, but it would be long. And it would also follow that I should treat sep- 
arately about the individual motions of the soul that can be excited by music 
and should show by means of what grades, consonances, tempi, and so forth, 
these ought to be excited; but I would exceed the purpose of the compen- 
dium.! (AT X 140) 


Descartes's purpose was not to exhaust the theory of music but to set 
down its principles. In such a context the account of imagination's work 
presented in the section on rhythm should not be taken as a feature of ac- 
cidental interest but as a process essential to cognition through the senses. 


B. THE “COGITATIONES PRIVATAE”: 
THE TWO-IMAGINATIONS NOTE 


The relation between imagination and proportion is developed further 
in the "Cogitationes privatae," notes copied from one of Descartes's early 
notebooks (dated 1619-1621) by Leibniz and first published in 1859. It 
may be only an artifact of Leibniz's selection, but it is surprising how many 
of them deal with imagination and images either directly or indirectly. 


16. ‘Compendium’ in fact implies a brevity and economy that is nevertheless compre- 
hensive. 

17. In Oeuvres inédits de Descartes, ed. Louis Alexandre comte Foucher de Careil, 2 vols. 
(Paris: Ladrange et Durand, 1859-1860), 1:2-57. 
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These notes present an epistemology based on the figuration of resem- 
blances, within an ontological hierarchy of body and spirit. That is, the dif- 
ferent powers of the mind or soul put the human being into touch with 
higher things by way of their resemblance to lower ones. The fundamen- 
tal instrument of this ascent from low to high is imaginative analogy and 
proportion. 

Consider again a note already quoted in the introduction. 


As imagination uses figures to conceive bodies, so intellect uses certain 
sensible bodies to figure spiritual things, like wind, [and] light: whence, phi- 
losophizing, we can by cognition raise the mind higher in the sublime.!8 It 
can seem amazing, why pregnant meanings [are] in the writings of poets 
more than of philosophers. The reason is that poets write through enthusi- 
asm and the force of imagination: there are particles [or seeds] of science in 
us, as in flintstone, that are educed by philosophers through reason, [but] 
that through imagination are shaken loose by poets and shine out more. 
(AT X 217) 


Not only does this note (which henceforth will be called *the two- 
imaginations note") try to ground the principle of analogy by use of an 
analogy—an approach not likely to be chosen by a Descartes who is sup- 
posed to believe in the primacy of the direct intellectual intuition of ele- 
mental truths and the rigorous deduction of new truths from such foun- 
dations—even more important, it also presents imaginatio in a twofold 
significance central to Descartes's early conception. The first part of the 
note treats imagination as the power of making corporeal things conceiv- 
able through figures and images; intellect in turn uses the corporeal things 
as figures of even higher, spiritual (or intelligible)!? things. In this context, 
imagination proper is a lower cognitive power functioning by means of fig- 
ures and images that allow an understanding of bodies. Yet the second 
part of the note suggests, de facto if not de dicto, that there is an intellec- 
tual imagination more directly in touch with the highest things than is rea- 
son (ratio): the imagination of the poet, which ascends more easily to spir- 
itual heights than does the plodding, discursive reason of the philosopher. 

The rest of this section and the several sections following focus on rami- 
fications of the two-imaginations note and related ones. In essence I argue 
that elaborating the background and scope of the note is key to under- 
standing the basic principles of the "Cogitationes privatae." 


18. It is not clear whether this entry should be broken into two paragraphs (at "Mirum 
videri possit"); for a discussion, see Gouhier, Les Premieres pensées, 79-80. 

19. The choice between 'spiritual' and 'intelligible' is not a matter of indifference. In his 
earliest writings Descartes tended to refer to the highest things and powers as spiritual. In 
the Regulae the pair 'material'/'spiritual' is used alongside the more Cartesian 'corpo- 
real/ ‘intelligible’. ‘Spiritual’ is ordinarily used in the early writings in a broad sense that em- 
braces ‘intelligible’. 
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Two very strong, possibly crippling preliminary objections might point 
out (1) that the note could be an idiosyncrasy, perhaps a mere jotting with- 
out further consequence, and (2) that since the “Cogitationes privatae" are 
Leibniz's culling of Descartes's notes, any unity to be found is more likely 
to be due to the mind of the former than of the latter. As for the first ob- 
jection, the immediately following notes pursue further the question of 
using images and symbols for the sake of knowing both physical and extra- 
physical things. A particularly unCartesian note is the other private cogita- 
tion already quoted in full in the introduction: “The cognition of natural 
things by human beings [occurs] solely through the similitude of those 
things that fall under sense: and indeed we judge that person to have 
more truly philosophized who will have more successfully assimilated the 
thing sought to what is cognized by sense" (AT X 218-219). Another seems 
to explicate the intent of the two-imaginations note by giving examples of 
how "sensible things [are] apt for conceiving Olympian things": wind sig- 
nifies spirit, motion in time signifies life, and so on. Notes like this might 
well provide clues for interpreting some of the more elusive moments of 
Descartes's early intellectual career, for example, the three dreams of 10— 
11 November 1619.? But even more significant is that these notes help 
explain the principle Descartes was following in the physical and mathe- 
matical notes that apparently formed the major part of the “Cogitationes 
privatae." Moreover, the two-imaginations note not only helps clarify the 
relevance of cogitations that otherwise seem to stand in isolation (like a 
reflection on the art of memory and adversions to that aspect of the 
human soul called ingenium) but also points ahead to problems faced in 
the Regulae ad directionem ingenii. Therefore, in response to the second ob- 
jection, even if Leibniz's selection is responsible for the appearance of a 
greater unity than existed in the original, that original unity, however much 
looser, would nevertheless be Descartes's doing. 

To return to the interpretation, then: The two-imaginations note 
sketches out a power of mind or soul, imagination in the usual, corporeal 
sense, that uses figures to conceive bodies, and another, analogous power 
of intellect, what I have termed ‘intellectual imagination’, that takes bod- 
ies and uses them to conceive or figure spiritual things. Both are cogni- 
tive, the one directed toward bodies, the other toward spiritualia, spiritual 
matters. Both are active and synthetic, insofar as the figuration of a body 
requires that the body be seen as represented by an (perhaps complex) 
image, whereas the figuration of higher things requires a body to be seen 
as the analogical image of something spiritual. The most basic similarity of 


20. See Gouhier, Les Premières pensées, 84-85. According to Baillet, the narrative of the 
dream was contained in the section of the “Cogitationes privatae" notebook titled “Olym- 
pica." See Baillet, Vie, 1:81—86, which is reproduced in AT X 181-188. 
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the two is precisely marked out by the fundamental analogy: as figures are 
to bodies, so are bodies to spiritualia. Ordinary imagination relates figures 
to bodies, intellect in its imaginative mode relates bodies to spirit, and so 
it seems reasonable to conclude that imagination stands to intellect ac- 
cording to the same proportion. This implies that there is not an infinite 
gap between any of the pairs figures and bodies, bodies and spiritual reali- 
ties, imagination and intellect; all have the ability to mirror a set of com- 
mon relationships. 


C. IMAGINING AND THE PROPORTIONAL 
MATHEMATICS OF RESEMBLANCE 


What is involved in conceiving bodies? The first clause of the two-imagina- 
tions note says imagination uses figures to conceive bodies. How does the 
object (the body) stand in relation to the figure? There is nothing in the 
passage to suggest that the object is originally constructed by imagination or 
sense; that is, there is no hint here of a Kantian position, or of a general- 
ization of the hearing processes described in the Compendium musicae so 
that they apply to vision. If what is originally given to the ear in the Compen- 
dium is tone and beat, out of which melody and rhythm are constructed, 
there ought to be something else that is given to the eye, but what that 
might be is not identified. However, since hearing is a temporal process, 
whereas vision is seemingly instantaneous, there is no objection in princi- 
ple to saying that the visible body is what is originally given. In any case, 
the process of imagination described in the two-imaginations note begins 
only once the object is already in the possession of sense. 

The clause therefore suggests that seeing or otherwise sensing an ob- 
ject or body is not understanding, but only the starting point for un- 
derstanding, because understanding requires the act of imagination/con- 
ception. If the experience of the thing as originally given is to become 
understanding, imagination must come into play. Imagination has the 
power of using figures. How are these figures formed and used? The an- 
swer is implicitly given in large part by other notes of the "Cogitationes 
privatae," especially the mathematical and physicomathematical ones (see 
Sec. D, below), but in principle the procedure is not much different from 
the Compendium musicae’s use of line segments to represent musical con- 
sonances. The repeatedly bisected string of the Compendium can be pre- 
sented in imagination or on paper, or it can be instantiated in a real musi- 
cal string. To bring some regularity into usage and simultaneously to shed 
light on the relationships, we can say that for imagination proper to work 
there must be (1) an object to be understood, (2) a figure, and (3) an act 
of the mind seeing the object in the perspective of the figure. In a sim- 
ple musical case the object might be a string of a given length at a fixed 
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tension; the figure could be the imaginative conception of a line segment 
repeatedly bisected; the act of the mind would be to conceive the object as 
variously stopped in accordance with the divisions of the imagined seg- 
ment. But then the imagined segment stands not just for the real string 
but for the whole set of harmonic relationships’ that the musical theorist 
knows about. The imagined figure is a dynamic presentation, a presenta- 
tion for the sake of manifold use; and in this sense one could add that the 
act of conception is pragmatically oriented. 

Obviously this analysis calls for some further clarification. First, given 
this type of position Descartes cannot very well accept his later dualistic 
metaphysics, where there is no necessary resemblance between the ideas 
of the thinking soul and the extended world. Moreover, Descartes does 
not at this stage of his career use the vocabulary of the later position, so 
that it is at least somewhat misleading to call the figures that help conceive 
the bodies and the bodies that figure spiritual things deas. For now, let us 
note that the ideas of the later philosophy have a representative function. 
It is their very nature to point to something beyond themselves; this aspect 
is dubbed the objective reality of the ideas in the Third Meditation. There 
the question immediately arises whether, and how closely, ideas resemble 
their proper objects; indeed, the hyperbolic doubt of the Meditations thrives 
on the worry that the resemblance is far less than perfect. Here in the 
"Cogitationes privatae" there is no presumption that the figures or bodies 
need to represent anything perfectly, and therefore it is doubtful that one 
should even think of the relation primarily in terms of representation. It is 
more appropriate to think of it as symbolic, provided that the symbol not 
be taken as a mere sign. 

What is a symbol? Eytmologically it is something thrown together (a 
parallel Latinate term would therefore be conject). It is said that the Greek 
word originally denoted the parts of a coin, seal, or tile that had been bro- 
ken to provide holders of the parts with an unreplicable mark of a solemn 
transaction; the symbols needed to be reassembled to complete the trans- 
action. The symbol was therefore a sign of the whole, a mark of it, and it was 
also a part of the whole and shared in its character. Each part existed be- 
cause of the whole and in relation to it. Moreover, the part was a symbol 
not because it externally represented something else but rather because it 
participated in a nature common to the other part and the whole. 

Representation as commonly conceived is governed chiefly by the ques- 
tion of external signing or pointing, whereas the symbol is part of the same 
reality and has some resemblance to the other parts relevant to a transac- 
tion. The symbolic resides in what may be called the partial presence of 
the absent or distant whole. 

Let us look more closely at what the two-imaginations passage has to say 
and suggest about the presence of the absent. What the first clause ap- 
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pears to say is this: we see or experience an object, a body; but having an 
object in sensation is not in any way to understand it. How do we come to 
understand or conceive it? By imagination, which uses figures (presum- 
ably modeled according to some aspect or aspects of the body) as the way 
to conception and knowledge. Imagination is therefore not construed 
here as the act of originally representing the object as object to percep- 
tion, but rather as a way of (re)construing or (re)grasping that object in 
the presence of the object, which is either direct presence (sensed) or re- 
membered presence. 

Imagination is a way of (re)grasping the object, either in direct (sensed) 
or remembered presence. We use a figure to conceive a rock when we 
consider the outline of its shape or even when we simplify the outline to 
the nearest regular geometrical figure it resembles. To approximate the 
space taken up by the rock, we can imagine a parallelepiped, or a sphere, 
or a spheroid that renders the volume in a rough-and-ready way; to mea- 
sure it more precisely, we can imagine it as, say, divided into tens or hun- 
dreds or thousands of identical cubes (a thousand cubic centimeters, for 
example). Similarly we can conceive of a certain direction as an axis and 
mentally place the rock along it, thereby getting a line (and, implicitly, a 
measure) that can represent it for some limited purpose. The figure or 
line derived in this way resembles at least some part or aspect of the thing, 
however minimally, and it is imagined as standing for this part. It is a sym- 
bol, and potentially a representamen, through which the mind (re)grasps 
the object symbolized. 

One need not restrict this process of figuration to the geometry of the 
object, however. The hardness and the color of the rock, for example, can 
be figured in both a literal and an extended sense. In the simplest kind of 
case we could conceive a hard, gray rock insofar as it is able to scratch 
basalt or insofar as its hue is a particular shade. Such simple cases suggest 
that we are imaging/ grasping the thing in implicit, but potentially system- 
atic, comparison with similar things. We can classify the hardness of min- 
erals by scratch tests using a large number of standard samples, or arrange 
colors along different scales (within a Newtonian spectrum, or in the CIE 
color triangle, or according to the Munsell color-chip catalog, with respect 
to the colors’ brightnesses, hues, or other salient characteristics). This 
kind of figuration presupposes that we have previous experience, reflec- 
tion, even experimentation, some of which (the scratch test, for example) 
will involve a more invasive activity than simply measuring or sketching an 
outline (whether this is done in the mind or on paper). In principle, how- 
ever, all figuration requires activity—the minimum of which is like con- 
ceiving figures mentally or sizing up an object in a glance. 

Tbis interpretation has already gone considerably beyond the direct ev- 
idence of the note, though, as we shall see, not beyond the evidence of the 
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"Cogitationes privatae," the Compendium musicae, and, ultimately, the Regu- 
lae. This excursus has brought us to the point where we can more precisely 
characterize differences from Descartes's later works. In Discourse 4 of 
Dioptrics (published in 1637 as one of the three essays prefaced with the 
Discourse on the Method) as well as in the first chapter of Le Monde (written 
ca. 1630-1633), Descartes argued that there was no necessary resemblance 
between images or ideas in the mind and the objects from which the im- 
ages come (AT VI 109-114, XI 3-6). In the Meditations the questions of 
resemblance were summarized in the problematic of the objective reality 
of ideas—that is, their representative function—which our natures incline 
us to accept as showing things the way they truly are. But this is not the 
problem situation of the “Cogitationes privatae." Indeed, the question of 
the relationship between how things appear to us (in subjectivity, to use 
post-Cartesian parlance) and how they are in themselves (objectively) is ab- 
sent. The figures, the bodies, and even the spiritualia are understood as 
things in and of the world. A circle, a star, and a spirit can certainly all be 
conceived in the mind, but even more important is that they are extra- 
mental existences that can be used to exemplify or figure one another. 
Descartes is not concerned in his earliest writings with whether the shape 
that consciousness registers in looking at a star is the star's shape in reality, 
but rather with how the mind can take a figure and use it to help conceive 
the star. The operative assumption is not that the "idea in the mind" in- 
timately resembles the thing in the world but that the two things are dif- 
ferent with relevant samenesses; both difference and sameness are deter- 
mined analogically and proportionally. ‘Conception’ here is the grasping 
of the thing in question. The cognitive ability of the soul is understood not 
according to the authority or veridical character of its passive or receptive 
powers (including sensation) but according to the activity performed with 
what it already possesses. 

It is not appropriate, therefore, to formulate the activity described in 
the two-imaginations note as representation. The logic of representation 
has the representing thing, the representamen, stand for and in place of 
the represented. Although using a circle or a prolate spheroid to figure a 
rock has a representative aspect, it is not merely or even essentially a rep- 
resentation. This is clear by recalling a fundamental problem for episte- 
mological representationalism: the subject has access to not the objects of 
the world but the representations of them in consciousness. Conscious- 
ness is the plane on which the objects are projected, without any clear 
warrant that the things projected there have been rendered accurately 
according to a reliable process. The situation of the knower is thus uni- 
planar, restricted to the plane of consciousness. The situation of the two- 
imaginations note, however, is biplanar. To conceive corporeal things, we 
use figures; that is, there is first the plane of corporeal objects, to which 
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we already have access, and then there is the plane of images and figures, 
to which we also have access and which we can freely vary, either on paper 
or in our imaginations. The first plane is viewed in comparison to, or rather 
through, the second. A further difference is that in the uniplanar situation 
the homunculus problem can be avoided only by putting consciousness in 
the plane of the appearances, whereas by its very nature the biplanar situa- 
tion cultivates a movable consciousness that can attend to one plane, or 
another, or even to whatever may be between—for example, in figuring out 
the relationship and solving problems between planes. 

This biplanar situation makes very little sense in standard Cartesian 
terms, but it is perfectly intelligible in a Scholastic-Aristotelian framework. 
As was explained in chapter 1, the doctrine of the internal senses holds 
that there are internal powers of sensibility, the internal or inward senses, 
that prepare and manipulate the phantasm that is considered essential for 
all thinking. In particular, the common sense is presented with an image 
composed of the proper and the common sensibles, that is, with an image 
produced from all the senses—in more modern terms, we could call it the 
composite sensation or even the composite percept—and, in turn, from this 
and/or from remembered images as well, the cooperating internal senses, 
including imagination and cogitation, produce the phantasm that is nec- 
essary for the intellective powers to operate. In simplified terms, the cor- 
poreal object perceived is in common sense, whereas the figure through 
which we conceive it is in phantasia. We are thus in possession of both the 
object and the figure: each is present in its own field or plane, and there is 
an awareness or consciousness that pertains to each plane but also tran- 
scends each. 

This brings us to a clearer distinction between the uniplanar situation 
of representation and the biplanar situation of imagination. Representa- 
tions, it is presumed, are ultimately caused by states of affairs in the world, 
but we have no access to those states of affairs except through the repre- 
sentations—and that only by way of inferences about what kinds of con- 
nections between world and mind could produce those representations. 
In the biplanar situation of body and image, in contrast, we have direct ac- 
cess to both, and we can view the body directly through the medium of 
the image. It is not even essential in this biplanar framework that we be 
currently sensing the body, for through another of the internal senses, 
memory, we are able to preserve and recall direct images of the body that, 
held in one plane, can be figured in another?! 


21. We need not do the biplanar viewing directly, since we can temporarily allow the per- 
ceived or remembered body to drop from our attention while we figure out relations in the 
image. For example, we might picture a pasture as a square and, after measuring the sides, 
sit down with paper and pencil to calculate the area of the imagined square to obtain the 
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The Compendium musicae’s portrayal of the perception of rhythm implic- 
itly illustrates how this biplanarity works: successive notes are heard and 
please the sense more or less according to the proportions between them; 
then the imagination begins its work of figuring out the rhythm or the 
harmony of the whole song. It does this by successive acts of integration of 
the notes into a projected whole. After the first two notes one probably 
cannot yet know whether the rhythm is in double or triple meter, but al- 
ready at that point the imagination conjectures a whole. Because music is 
spread out in time and because in comparison to vision so much more 
constructive activity seems to be required to get even fairly simple aural 
objects, the Compendium's example needs some adjustment to be applica- 
ble to vision. As everyone having even a little acquaintance with Descartes's 
later writings knows, the paradigmatic metaphor for the soul's activity is 
seeing. Vision appears quite early on to have displaced hearing in his con- 
ception of imaginative knowing. 

Even with the shift to the paradigm of vision, however, Descartes re- 
tained his understanding of imagination as an activity. The figuration pre- 
sented in the two-imaginations note is work, an accomplishment, whether 
it is done by corporeal imagination or imaginative intellection. Here again 
the Compendium provides a clue about how and why this work takes place. 
Sensation has a natural affinity for certain rhythms and musical intervals, 
whereas the soul as a whole takes maximum pleasure not in what is sim- 
plest or most complicated but rather in what presents a solvable challenge 
to its powers of imaginative discrimination and judgment. Descartes always 
recognized his penchant for solving puzzles and figuring out problems he 
put to himself.?? If there is in human beings a natural desire to know and 
a corresponding pleasure in knowing, and if nearly all knowing presents 
itself first in the form of a question or problem that has to be sorted out 
and solved—a notion that one already finds in Aristotle?—then it would 
seem likely that the soul should in general take pleasure in solving prob- 
lems. In each case it would begin with a power, an external or internal 


pasture's area. The employment of memory doubtless raises the question of whether or not 
memory images appear in the same plane as the figuring images. It is at least conceivable 
that the planes are different, but even if they are the same, it is possible to retain a nontrivial 
sense of biplanarity in that one moves back and forth between the frame of the figuring and 
the frame of the remembering—as it were, like moving between different windows of a multi- 
tasking computer program. 

22. See AT X 214. Just two entries earlier, in what is the second note of the whole “Cogi- 
tationes privatae," Descartes remarks, “as a youth, whenever ingenious discoveries were pre- 
sented, I asked myself whether I could discover [them] for myself, even without having read 
the author: from which I gradually noticed that I was using fixed rules [certis regulis]" (AT 
.X 214). See also the Regulae, AT X 403. 

29. See Metaphysics, 982b12-983a21. 
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sense, that receives what it is given in accordance with its natural affinities 
for some things rather than others and then would reconfigure this given 
according to the corporeal imagination (or, in the case of spiritual things, 
the intellectual imagination) in order to get hold of a solution, that is, in 
order to know. The original reception and retention takes place in one 
plane, the reconfiguration in another. 

The notion of these two planes helps clarify some important features. 
In analogy to microscopes and telescopes, which have an object lens on 
the side of the object being viewed and an ocular lens for the viewer's eye, 
we can call the plane of reception/retention the object plane, where the soul 
is given the original object and its relevant context, and the plane of re- 
configuration the ocular plane, where the work of the imagination proper 
takes place. It is precisely these planes as contexts that now take on the- 
matic importance. 

The object exists or appears as part of a context, for example a stone 
lying loose on a sandy beach. If I now image this as a large sphere on a 
one-inch-thick bed of tiny spheres jumbled together, I have mimicked the 
immediate experiential context and can use it as a kind of template that 
configures the rock and its situation. The important thing to notice is that 
within each plane there can take place certain events and transformations 
independent of any that might take place in the other, yet many of which 
can be mimicked reciprocally. For instance, another stone might be washed 
up on the beach (I can figure this as a second large sphere being pushed 
onto the bed of tiny spheres); or the sphere might be rolled in a way that 
traces an S-curve among the tiny spheres (obviously corresponding to a 
similar path traced by the real stone). Each plane has a degree of auton- 
omy and certain principles according to which it operates; in fact, it is 
these principles that make for the autonomy. Each of the planes also has a 
degree of openness to innovations, although these are not unlimited. For 
example, I could imagine the sand as occupied by a group of sunbathers 
in addition to the nearby stone: I would thus be bringing the sun and 
human beings and their comportments into the beach situation. I could 
perhaps mimick these with cartoon or stick figures in my ocular plane 
refiguration, but beyond a certain limit there is no point in carrying this 
further. I might instead become interested in the question of how the 
tiny spheres would move if a sinkhole developed, and in what way they 
might carry the large sphere along with them. With a computer visualiza- 
tion and some simple dynamical rules I might well be able to develop a 
tolerable model of real sinkhole behavior (and building the computer 
model amounts to opening a third plane). 

I could try to set up an analogous situation on a real beach with a more 
or less spherical rock and perform experiments, but only if I saw some rea- 
son to do this. In every case there would be a certain limit beyond which it 
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would become difficult or even pointless to continue developing the con- 
text and situation of one plane so that it corresponds to the other. 

What makes a plane a plane, then, is that there is a situation of rele- 
vancy that is or can be transformed according to certain principles. In a 
very basic sense we could say that the situation of the rock on the beach is 
all the processes and activities that take place in a short span of time. This 
looks like the “real-world” situation. But the real-world situation is itself la- 
bile, for a geologist might see the appropriate situation as involving mil- 
lennia or even millions of years. Thus there is always a temporal and spa- 
tial situation of a real-world object. The apparently relevant time and space 
may be expanded or contracted, and the relations of the object with other 
things may change depending on the focus of attention. In the case of the 
plane in which I figure the beach with spheres, the time is the vaguely 
definable one of present concern, and the place might be called a subset 
of imagined three-dimensional Euclidean geometry. But the principles ac- 
cording to which processes and comportments take place in this time and 
place would depend on the rules of transformation and the intrinsic pow- 
ers of the imagination to conceive and reconfigure the time and place. 

The advantage that the plane of imaginative geometry has over the real- 
world plane is that its possibilities are less unpredictable; they are in fact 
autarchic, defined by the imaginer in principle. If certain rules are followed, 
or if the situation conforms to basic powers of the imagination, it is more 
controllable than the real-world situation. Such à situation would be maxi- 
mally achieved, for example, if I imagined a universe in which all particles 
were of the same size and shape (spheres) that obeyed well-defined rules 
of movement (linear) and collision (perfectly elastic, conserving momen- 
tum). In such a case, one would not need to make constant ad hoc inter- 
ventions or decisions to maintain an ongoing process: the initial rules and 
situation would take care of all that followed. 

The reader will recognize that I have in effect developed the notion of 
a model. That was not the primary intention, but in fact the notion of a 
model is derivative from the possibility of biplanar viewing, seeing one thing 
and its situation in terms of another. A model is a formalized and multi- 
dimensional analogy, whereas biplanar viewing is simply a way of getting a 
"visual" fix on something.?* One needs to get a fix before one can model. 
One thing that should be clear by now is that there is no intrinsic reason 
why one of the planes should or must always be the real world. For exam- 
ple, the mathematical realm of an equation can be pictured as (viewed in 
terms of) a geometrical curve, and vice versa. It should be evident as well 
that if one can get a fix on something in one plane (the object plane) in 


24. This difference corresponds roughly to that between analogy and metaphor and 
tends to support the cognitive primacy of metaphor. 
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terms of another plane (an ocular plane that happens to be simpler), then 
the relative simplicity of that ocular plane may ease the difficulties of find- 
ing answers to questions that come up in the object plane. All that is re- 
quired is that certain things and relationships in one be figured in the 
other. Ordinarily this would mean that certain proportions be maintained, 
even if not in an immediately recognizable form. Furthermore, it is also 
evident that if B is an ocular plane figuring object plane A, then in turn 
plane B can become an object plane with respect to new ocular plane C, 
and that if some proportionality is maintained in each transition, then C 
can serve as an ocular plane, directly or indirectly, for plane A. 

The reader may think that we have generated a mountainous apparatus 
to explain a simple point that Descartes was getting at. More significant, 
he or she may already guess that the ultimate outcome and support of this 
biplanar figuring is a strict analogy between the material universe (geomet- 
ric space) and the space of the imagination to be found in the later Des- 
cartes. But it is necessary to make the general case about the concept of bi- 
planarity because the imaginative figuring of the early Descartes, even when 
it figures in a strictly geometric sense concerning physical questions, pro- 
ceeds with a much greater flexibility than it did later on, and it displays a 
marked preference for ad hoc solutions that respect the particular context 
of the problem and therefore the essential relativity of the planes that I have 
emphasized. Furthermore, the fundamental notion of extension in the la- 
ter Descartes will take on a different significance when it is conceived in 
terms of a biplanarity established, in the manner of Le Monde, between the 
realm of physical extension and the realm of the imagination (the fable 
that begins in chapter 6 of that work). This in turn will have an effect on 
the way in which we conceive the positions achieved in the writings pub- 
lished in Descartes's lifetime. 

Although some of the issues related to the intellectual imagination must 
be postponed until the final section of this chapter, we have already seen 
enough to recognize that nothing in principle prevents the method of bi- 
planar figuring from being extended to spiritual and intellectual matters. 
For the technique is based, not on the materiality or extensionality of imag- 
ination, but on the ability of relations in one plane to be analogically and 
proportionally figured in another plane. That is, as long as there are “mir- 
rorable" relations in a plane, no matter what the nature of the entities in 
that plane or the rules of mirroring, those entities and relations can to 
that degree be imaged by figures and bodies. The method is therefore on- 
tologically based: not in terms of substances and essences, but rather in 
terms of relations, relations that can in most cases be presented in the very 
clear and rigorously delimitable terms of mathematics. Thus the ontologi- 
cal basis is that of similarity between various things, possibly even between 
all things; the ontological basis is psychologically and epistemologically 
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imaged in corporeal and intellectual imagination; and the way in which 
these relations are presented gives rise to determinate and often mathe- 
matically solvable problems. 

If we limit ourselves simply to the realm of the corporeal, we can derive 
from these considerations a comprehensive technique or method of solv- 
ing problems of this realm. This seems to have been the point of the note 
quoted earlier in which Descartes said that the goal of natural explanation 
is to accommodate explanations to what is known by sense (AT X 218- 
219). Such a bald assertion could never have been uttered by the older 
Descartes. The note links all natural things to sense by way of similarity, a 
similarity that pervades all nature and sense and that allows the “assimila- 
tion" of one kind of natural knowledge to another.” It is probably not co- 
incidental that in Leibniz's selection there is just a single note (about the 
perfection of the acts of animals suggesting their lack of free will) between 
this and the beginning of the series of notes about natural scientific and 
mathematical topics, a series that continues right up to the end of Leib- 
niz's selection. Even if they were not contiguous in the original notebook, 
the physicomathematical notes apply in fact what the preceding “figuring” 
notes develop in principle. It is in light of the technique of figuring, then, 
that we can appreciate one of the earliest stages of Descartes's thinking 
about method. 


D. THE PHYSICOMATHEMATICAL NOTES OF 
THE “COGITATIONES PRIVATAE" 


Shortly after their first meeting, Isaac Beeckman recorded in his journal 
that Descartes considered him the only person he had met who accurately 
joined physics with mathematics, a compliment that Beeckman recipro- 
cated (AT X 52). Beeckman was in the habit of giving marginal titles to his 


25. Consider the cogitatio privata that reads "Una est in rebus activa vis, amor, charitas, 
harmonia" (AT X 218), "One [and the same] is in things active power, love, charity, har- 
mony.” The usual renderings into English and French construe this along the lines of “There 
is only one active force in things: love, charity, harmony,” but the Latin word order supports 
construing vis as part of the concluding series. Despite amors being a masculine noun ordi- 
narily requiring unus, the weight of the three feminines makes a distributive construal of una 
to all four permissible; and on the usual reading, the three concluding nouns dangle. The 
aphorism would therefore be not primarily about the active force in things but about the 
fundamental ontological identity in things of active power, love, charity, and harmony, al- 
though according to distinctions of reason they appear to be different. When taken in this 
manner the sequence is a strongly ascending order: from the ordinary power in (physical) 
things to the yearning, erotic love of the animate to selfless, spiritual love and, finally, to the 
dynamic equilibrium of all things in the cosmos. The whole universe is thus united in a con- 
tinuous web of relational powers stretching across the entirety of creation, from ordinary 
things to things of the spirit. 
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journal entries; this one he labeled “Physico-mathematici paucissimi,” the 
very few physicomathematicians. Since then the rubric has been not un- 
commonly used to designate the method and kind of natural science that 
Descartes practiced early in his career. In brief, physicomathematics is the 
application of a geometric analysis to problems conceived according tọ a 
mechanical and more or less corpuscular understanding of natural things 
and events, like the motion of a body subject to uniform acceleration or 
the path followed and the pressure exerted in a water-filled container by a 
particle of water at the upper surface. 

Here I shall not offer an interpretation of this physicomathematics as 
an episode in the history of modern physics or in the development of its 
conceptual apparatus, or even in comparison with the later physics of Des- 
cartes.?6 Instead, I begin by noting that these two problems were recorded 
both in Descartes's notebook and in Beeckman's Journal, that they are just 
two of a large number of similar problems raised in the notebook, and 
that what they have in common is a method of using ingenious geometri- 
cal figuration to arrive at solutions, or solutions in principle, of physical 
problems. I remark further that these notes are in essential continuity with 
the technique of representing musical consonances by a line divided into 
proportional parts, yet with an increasingly sophisticated development of 
the figures, the proportions, and the operations used for deriving problem 
solutions. 

So, for example, the first physicomathematical problem in the "Cogita- 
tiones privatae," much discussed in the literature since early in this century, 
is that of a falling stone, subject to uniform acceleration in a vacuum.?? 


It happened to me a few days ago to make the acquaintance of a most inge- 
nious man, who proposed to me this question: 

“A stone," he said, “descends from A to B in one hour; it is, however, 
attracted by the earth by a force constantly the same, and it does not lose 
from its speed what has been impressed on it by prior attraction. For what 
is moved in a vacuum is always moved," he considered. What is sought: "In 
what time a given space is traversed." 


26. Such analyses can be found in Gaston Milhaud, Descartes savant (Paris: Alcan, 1921); 
E. J. Dijksterhuis, The Mechanization of the World Picture: Pythagoras to Newton, trans. C. Dik- 
shoorn (Oxford: Clarendon Press, 1961; reprinted Princeton: Princeton University Press, 
1986); John A. Schuster, “Descartes and the Scientific Revolution, 1618-1634: An Inter- 
pretation” (Ph.D. diss., Princeton University, 1977), esp. 50-159; Schuster, "Descartes' Ma- 
thesis Universalis"; William R. Shea, The Magic of Numbers and Motion: The Scientific Career of René 
Descartes (Canton, Mass.: Science History Publications, 1991), 15-22; and Daniel Garber, Des- 
cartes' Metaphysical Physics (Chicago: University of Chicago Press, 1992), 9-12. 

27. See, for example, Milhaud, Descartes savant, 26-31; Alexandre Royré, Galileo Studies, 
trans. John Mepham (Atlantic Highlands, N.J.: Humanities Press, 1978; French original 1939), 
79-94; and Shea, Magic of Numbers and. Motion, 15-27. 
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Fig. 4. The figure that Descartes used to "solve" the falling 
body problem. 


I solved the question. In a right isosceles triangle [fig. 4], the space ABC 
represents «the motion»;? the inequality of the space from point A to base 
BC, the inequality of the motion. Therefore AD is traversed in a time that 
ADE represents; DB in the time that DEBC represents: where it is to be noted 
that less space represents a slower motion. But AED is a third part of DEBC: 
ergo it traverses AD three times slower than DB. (AT X 219) 


It has long been recognized that Descartes's "solution" is wrong and 
that it suffers from conceptual ambiguities. It does not carefully distin- 
guish between distance, speed, and time: first the areas are said to repre- 
sent motion, that is, speed; next they are taken to represent times; then 
they are taken to correspond to degrees of slowness rather than speed. 
Descartes concludes that the rock traverses AD three times slower than DB, 
which is the same as to say that if AD is traversed in one unit of time then 
the successive equal distance of fall DB will take 1/3 (0.333) unit. The cor- 
rect, Galilean answer, which we derive algebraically from the relation d = 
1/2 at? (where d is distance, a acceleration, and t time), is that if AD is tra- 


28. The caret brackets are in AT. 
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versed in one unit of time, then traversing DB takes another V2 - 1, Or 
about 0.414, units. 

Beeckman preserved in his Journal a more fully explicated and some- 
what less problematic version of this solution and also his own answer, 
which by modern standards is correct.? Beeckman's note on Descartes's 
solution also mentioned other problems that could be solved by figurate 
reasoning. The one that immediately follows the falling body problem is a 
variant of it in which the attractive force (and so also the acceleration) is 
constantly increasing; according to Descartes's techniques, says Beeckman, 
the solution requires a three-dimensional figure (a pyramid) appropriately 
subdivided into sections. This entry in the Journal also briefly considers the 
problem of compound interest. 


One imagines it to increase in individual moments, and asks what is owed at 
this or that time: for this problem is solved using proportions divided by a 
triangle; but the line ab must not be divided into arithmetic parts, that is, 
equal parts, but in geometrical, or proportional. All of which I could prove 
most evidently from my [= Descartes's] geometric algebra, but it would be 
too long. (AT X 78) 


This compound interest problem appears, in its turn, in the "Cogita- 
tiones privatae," as does also the variant of the falling body problem that 
postulates an increasing force of attraction; the note about the latter ac- 
knowledges that its solution would require a pyramid. It is immediately 
followed by two entries that make a methodological generalization. 


Yet as I lay down the foundations of this science, motion everywhere 
equal [= constant, unaccelerated motion] will be represented by a line, or by 
a rectangular surface, or a parallelogram, or a parallelepiped; what is in- 
creased by one cause, by means of a triangle; by two, a pyramid, as above; by 
three, by means of other figures. 

From these things an infinite number of questions are solved. (AT X 
220) 


In the continuation of this last note and the notes that follow, Descartes 
states problems and describes the kinds of curves that would be used in 
solving them: for example, at what point the speed of a rock falling in air 
stops increasing, the compound interest problem, whether the curvature 
of a chain hanging slack between two supports describes a conic section, 
why an object hurled from an arm moving circularly around a pivot point 
begins to move straight ahead when it is released, and many others. 
Although Descartes does not attempt actual solutions or sketch figures in 


29. Beeckman solved the problem by letting the area of the figure stand for time; see 
AT X 58-61. Compare AT X 75-78 for the fuller account of Descartes’s solution that Beeck- 
man recorded in his Journal. 
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most of these notes, it is clear that he had already considered many in 
detail and that he had recognized some specific difficulties they raised. 
Concerning the compound interest problem, he appears to have gone be- 
yond the solution outlined in Beeckman's Journal, for he recognizes that 
constructing "the line of proportions" in the geómetrical figure requires 
using a curve known as the quadratrix, which "arises from two motions 
not subordinated to one another, [one] circular and [the other] straight" 
(AT X 223). 


E. THE UNIVERSAL SCIENCE OF PROPORTION 


The question of the quadratix and the kind of *line of proportions" its 
construction requires in fact puts us right in the middle of the central 
problematic of Descartes's mathematics: proportionality. One of the main 
problems—one should probably call it the main problem—Descartes pur- 
sued throughout his career as a mathematician was the technique of con- 
structing geometric proportionals. The construction of these proportion- 
als had long been recognized as an issue in musical theory and was taken 
up in detail by the one author to whom Descartes acknowledges a debt in 
the Compendium, Gioseffo Zarlino.*° The classic construction techniques of 
the ancient Greek mathematicians, employing ruler and compass, are in 
general not sufficient for producing an arbitrarily chosen number of geo- 
metric proportionals.?! The mathematician Eratosthenes, however, took 
an important step in the development of more complicated, nonclassical 
devices for constructions by inventing the mesolabe, a set of intercon- 
nected triangles with pivoting arms that are able to slide in a rectangular 
framework. The mesolabe can be used to find two mean proportionals be- 
tween two given line segments, which enabled Eratosthenes to duplicate 
the cube (i.e., to construct a cube double the size of a given cube). It also 


30. In Zarlino's Istituzioni harmoniche (Venice, 1558), 113-114, and Dimostrazioni harmoniche 
(Venice, 1571), 163-168; cited by Shea, Magic of Numbers and Motion, 38-40. 

31. Using just ruler and compass one can always find a point that determines a single geo- 
metric mean proportional c between two lengths a and b. One can therefore also take this 
new line and find the mean proportionals between it and the other two (between a and c 
find d, between cand 6 find e), thus acquiring three mean proportionals, d, c, and e, between 
the original lines; dividing each successive pair of these five lines yields four more mean pro- 
portionals, for a total of seven between the original two lines; dividing again produces a total 
of fifteen, etc. (i.e., one can use this technique to find 1, 3, 7, 15, 31, 63, and in general 
2"— 1 mean proportionals between the two original lengths). But one cannot in general con- 
struct an arbitrary number of geometric proportionals between two lengths. By contrast, for 
any counting number n one can divide the interval between two lines into n equal segments; 
that is, any arbitrary number of arithmetic mean proportionals can be found using ordinary 
techniques of construction. 
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Fig. 5. Descartes's proportional compass. YX and YZare joined by a pivot at Y; 
ruler BC (which can be made as long as necessary on side C) is rigidly attached to 
YXat a right angle; ruler CD has a sliding attachment that keeps it perpendicular 
to YZ, as do also EF and GH; similarly, DE and FG have sliding attachments to keep 
them perpendicular to YX. As the compass is pivoted open, the point of intersec- 
tion between BC and YZ, that is, C, moves to the right, and the ruler BC pushes CD 
along YZ, CD pushes DE along YX, and so forth; when the compass is closed, all 
the rulers are pulled back toward Y. 


can be used for dividing an octave into twelve equal semitones, for which 
purpose Zarlino mentions it.?? 

Apparently stimulated by the usefulness of the mesolabe, in early 1619 
Descartes began to devise other mechanical instruments for solving com- 
plex geometrical problems. In particular, he made a geometrical compass 
that could in principle be used to find any number of geometric propor- 
tionals between two given lengths. The only limit was a practical one: how 
many rotating and sliding rulers could be manageably combined in a net- 
work of pivots and grooves. The construction of the instrument, pictured 
in figure 5, begins with two principal rulers, YX and YZ, pivoted at Y. These 
rulers are machined with grooves that allow the transverse rulers like BC 


32. After dividing the interval between a string and its midpoint into three geometrically 
proportional segments using the mesolabe, one then divides these three proportionally us- 
ing just ruler and compasses (this produces six intervals between the original two lines), then 
divides each of these six again by a single proportional (yielding twelve intervals, the semi- 
tones of a musical octave). 
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and CD to slide as the compass is opened (that is, as angle XYZ is en- 
larged) or closed (XYZ gets smaller). These transverse rulers are attached 
in the following way. 

First, BC is rigidly affixed to the upper ruler YX at B; these two rulers 
always remain perpendicular to one another at this point. When XYZ is 
opened, point C will move progressively to the right along YZ. If we 
make rulers YX, YZ, and BC as long as we need and please, then as XYZ 
is opened very wide (so that YX and YZ are nearly perpendicular to one 
another) the point C will move toward the right to infinity, until finally 
BC becomes parallel to YZ when YX turns perpendicular to YZ. 

So much for the first of the transverse rulers. The second transverse 
ruler, CD, represented in the figure as L-shaped, is fitted to the other rulers 
so that it will be pushed to the right by BC as the compass is opened and 
pulled back to the left as the compass is closed; as this happens, CD always 
remains perpendicular to YZ. Unlike the first transverse ruler, which is per- 
manently attached at point B, CD and all the rest of the transverse rulers 
slide along either YX or YZ; C, D, E, F, G, and Hare all moving points that 
move right or left according to whether the instrument is opened or 
closed, while the short leg of each transverse ruler keeps it perpendicular 
to either YX or YZ. 

Thus the two principal rulers and the transverse rulers, as many as one 
likes (though here there are just six transverse rulers), are mechanically 
interlinked so that increasing or decreasing the principal angle XYZ causes 
the points C, D, E, and so on, to begin sliding; the transverse rulers push 
and pull one another into new positions as a network. For it all to function 
in a real instrument there would need to be appropriately tooled linkages: 
for example, a slot along the bottom of BC in which a button pivot at- 
tached to CD at C would slide as BC pushed or pulled on CD. In a similar 
fashion, DE will be attached to CD at D so that the ruler CD pushes or pulls 
DE to make the short leg of DE (at D) slide along YX and the point E move 
to the right or the left along YZ. EF, FG, and GH will be attached and work 
in a similar way. With a routing tool and button pivots one could fairly eas- 
ily construct a working version of such a compass. There is no limit in the- 
ory to the number of transverse rulers that can be used, but practically the 
instrument would soon grow bulky and stiff in its operation if one used 
too many. 

The theoretical key to this compass's usefulness is that the interlocking 
rulers form triangles that are geometrically similar to one another. If one 
takes any two triangles formed by the various parts of the compass, one 
will find equal corresponding angles, and this assures that the lengths of 
the corresponding sides will maintain a strict proportion to one another. 
So, for example, in the triangles YBC and YFG, the angles at Y are equal, 
the right angles at B and Fare equal, and the angles at C and G are equal; 
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therefore YB/YF = YC/YG = BC/FG. Triangle YBC is also similar to CBD, 
which is similar to DCE, which is similar to EDF, which is similar to FEG, 
which is similar to GFH; YBC is similar to YCD, YEF, and YGH as well. 

Because of these similarities we can set up a long series of proportions 
that hold between the ruler lengths. It is a simple exercise to see that 
HG/GF = GF/FE = FE/ED = ED/DC = DC/CB = CY/YB; and even simpler that 
YB/YC = YC/YD = YD/YE = YE/YF = YF/YG = YG/YH. The compass is in 
effect a machine for generating series of line segments in constant, con- 
tinuing proportion. So, for.example, we can see that YC is the geometric 
mean proportional between YB and YD (since, from the beginning of the 
second equation string just given, YB/YC - YC/YD; the geometric mean 
proportional between two numbers or lengths a and 5 is the number or 
length x such that a/x = x/b or, equivalently, such that x? = ab). YD is the 
geometric mean between YC and YE; YE is the mean between YD and YF; 
and so forth. 

Now if we stipulate that YB is going to be our unit length, so that YB = 
1, we get 1/YC = YC/YD, which is equivalent to YD = YC?. In the second 
equation string of the second sentence in the preceding paragraph, we 
have the equality YC/YD = YD/YE; since we just showed that YD = YC?, we 
can substitute YC? for YD: YC/YC? = YC?/YE. Multiplying both sides of this 
equation by YC and by YE, then reducing it to simplest form, we get YE = 
YC3. Similarly, since YD/YE = YE/YF, we can substitute and work the equa- 
tion to show that YF = YC4; from YE/YF = YF/YG, we can reason that YG = 
YC5, and finally YF/YG = YG/YH lets us conclude that YH = YC®. If in the- 
ory or reality we build a compass with n transverse rulers, we can in a simi- 
lar way find a line length that is equal to YC” for any positive integer n. 

One of the things this compass does, then, is to raise the quantity c rep- 
resented by the length YC to any power we like—or, more accurately, it 
raises it to all powers simultaneously, since YC, YD, YE, YF, YG, YH, and so 
on, represent the first, second, third, fourth, fifth, sixth, and so on, powers 
at the same time. Notice that to get all these powers one only needs to 
make YB the unit measure and open the compass until YC is of the de- 
sired length c; one can then read the powers off of the principal rulers, 
with the lengths corresponding to odd-numbered powers lying along YZ 
and even-numbered powers along YX. Inversely, one can take any number 
k, open the compass so that YD = k and have the square root represented 
by YC; or open the compass so that YE - k and have YC be the cube root of 
k; or open it until YF = k and have YC be the fourth (quartic) root of k; 
and so forth. So the compass also extracts roots of any degree. 

The last use of the compass to point out here—one that is a strict con- 
sequence of the preceding—is that it will display simultaneously any arbi- 
trary number of geometric mean proportionals between two numbers/ 
lengths (presuming, of course, that we can add on transverse rulers at will). 
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Between YB and YG the compass displays the four mean proportionals YC, 
YD, YE, and YF; between YB and YH it displays five (with YG added to the 
previous list). So given any two numbers a and 5, set the scale on all the 
rulers so that YB = a (a scale, of course, just sets a basic proportion that 
will hold throughout all the terms of a problerh or representation, as in a 
scale drawing), expand the compass so that, say, YH = b, and one will 
have the five geometric mean proportionals. 

Later, as is evidenced by the Geometry of 1637, Descartes continued his 
studies of this and related compasses, studies that were crucial for develop- 
ing his version of what we call analytic geometry. The fundamental point is 
that if one takes YZ as fixed in place, it in effect becomes the equivalent of 
the xaxis of Cartesian coordinates in two dimensions, and the points of 
intersection between the transverse rulers and the upper principal ruler, 
that is, points B, D, F, and H, all trace out curves as the YX arm is rotated 
counterclockwise. These are the dotted lines of figure 5. Any such curve 
traced by the moving points of intersection of this compass is describable 
as an algebraic polynomial.*4 

In effect, these polynomial curves can be used geometrically to construct 
solutions to problems of proportion, even without the direct use of the 
compass. Contrariwise, the compass, with pencils attached to the moving 
points, can be used to trace polynomial curves. All the motions are rigidly 
interconnected and interdependent: the motion of any part of the device 
produces a determinate motion in every other part. This device and oth- 
ers like it, plus Descartes's researches into questions of how the proce- 
dures of sliding and rotating could be generalized mathematically to gen- 
erate curves and figures for solving problems, are to be found in the last 
pages of the "Cogitationes privatae." For example, he conceives of a device 
for producing conic section curves by imagining a line capable of sliding 
through a fixed point while it simultaneously rotates around an axis; if the 
line is imagined to be a pen tracing out a curve on a fixed paper plane, 
the geometrical device becomes a practical one, an instrument for draw- 
ing conic sections. Such imagining provides the principle according to 
which a technician might devise corresponding practical machines. This 
technique of imagining the determinate configuration and motions of 
ideal machines occurs also in Descartes's work of the later 1620s, in partic- 
ular in his search for devices to grind optical lenses. 

Although we shall not follow these developments of Descartes's mathe- 


33. As we shall note presently, fixing the scale exactly, which is equivalent to determining 
the unit measure, is not always a solvable problem. 

34. An algebraic polynomial has the form a,x" + a, ,x^-! +... + aox? + a,x+ ay, where n 
is a positive integer greater than or equal to o and all the terms a,are rational numbers (equiv- 
alently, one can restrict all the terms a, to integer values). 
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matics further, the crucial point is that Descartes's “analytic geometry” was 
derived from his examination of proportionality; it was driven by his dis- 
covery of an equivalence between (on the one hand) numerical/algebraic 
approaches and (on the other) geometric construction by the continuous, 
rigidly interlocked motions of mechanical instruments. Any algebraic prob- 
lem, it seemed, could be embodied in a machine or compass, and any ma- 
chine or compass could be used to generate what we would recognize as 
an algebraic polynomial in one unknown. These machines are perfectly 
describable by a mathematics using only rational numbers and therefore 
quite concretely and determinately imaginable. 

At the end of the previous section and the beginning of this one, I 
mentioned a curve called the quadratrix. The quadratrix, Descartes real- 
ized, was the curve necessary for solving problems of compound interest. 
Its significance in the present context is that it cannot be generated by the 
kind of interlocking machines and compasses I have been describing. In 
figure 6, let OD and OC be our mutually perpendicular reference (coordi- 
nate) axes, fixed rigidly in place. Take a line segment OA and attach it by a 
pivot at O (this segment will rotate around O once we set the machine into 
operation). Take another line segment BC and attach it to OD so that it 
can slide up and down OD while remaining perpendicular to axis OD and 
parallel to axis OC. The machine will start working at time t with OA lying 
along OD and BC intersecting OD at A. We begin the motions by putting 
OA into clockwise rotation around O at a uniform speed and letting BC 
slide at a uniform speed downward along OD. We want to coordinate the 
rotation of OA and the downward slide of BC so that at the moment when 
BC reaches O (and therefore lies along OC) the entire rotating segment 
OA will coincide with BC and OC. This device constructs the quadratrix as 
the line traced out by the moving point of intersection of OA and BC. In 
figure 5, it is the curve marked by the points B, E, F, G, H. By attaching a 
pencil at this moving point of intersection we could actually draw the 
curve with an accuracy limited only by technical ingenuity. 

What differentiates this “machine” from the proportional compass and 
other rigidly interlinked instruments is that it is not a single machine at all 
but two independent machines in need of coordination. The catch is that 
the coordination cannot take place by means of an interlinked system of 
pivots, sliding rulers, gears, or the like, connected in a way to assure that 
the two lines move uniformly and also coincide at exactly the right mo- 
ment. Such coordination can be achieved only approximately, and although 
there will always be ways to improve the approximation, it is impossible to 
give a solution that is general and exact. 

With purely pragmatic goals supported by a sufficiently powerful tech- 
nology, the lack of an ideal solution is a minor problem. One can still gain 
*control" over theoretical and practical problems apart from 100 percent 
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Fig. 6. Segment OA is pivoted at O and set rotating clockwise at a uniform rate; 
its positions at times tọ, t» ty, £4, and t, are pictured. Simultaneously segment BC 
slides down axis OD at a uniform rate; its positions at times tọ through 1, are pic- 
tured. The two motions are coordinated so that OA falls along axis OC precisely 
at the moment (t) when BC reaches it; at that moment OA, BC, and OC coincide. 
The quadratrix is the curve traced out by the moving point of intersection of OA 
and BC, indicated by the curve BEFGH. 


accuracy and generality. The techniques of biplanar figuring would con- 
tinue to be useful. But Descartes does not seem to have been interested in 
purely practical control without a theoretical certainty to back it up. The 
reasons are probably relatively simple. First, without knowledge of the ex- 
act solution, one cannot know how accurate a merely practical solution 
is. This is not to deny that in particular cases one can determine what the 
accurate solution would be: for example, there are simple techniques for 
constructing a limitless number of individual points of the quadratrix. Yet 
one loses thereby the economy that the general solution provides, and, 
even more important, one loses a careful and comprehensible understand- 
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ing of the relationships involved (i.e., one loses sight of the truth of the 
matter and its true cause or causes). In the solution of a single problem 
the resulting imprecision might matter little, but if the problem is part of 
a series of interconnected problems the uncertainties could quickly pile 
up in an indeterminate way, thus adding further uncertainties to any over- 
all solution. Second, if a mechanical construction is impossible, the ques- 
tion arises whether this kind of motion is possible at all, that is, whether it 
could really occur in nature. God, of course, could bring it about, but not 
by ordinary, natural means. , 

Eventually, in the period leading up to the composition of the Geometry, 
the last of the essays accompanying the Discourse on the Method, Descartes 
became interested in the problem of systematically describing in algebraic 
terms the curves produced by the kinds of machines he had imagined in 
his youth. In the earlier period we can see traces of this interest, but it is 
not well developed. Although at the very end of the "Cogitationes priva- 
tae" he presents arguments about how algebraic equations of the fourth 
degree can be reduced to third-degree problems, he does not, surpris- 
ingly, call attention to any connections between his geometrical and his al- 
gebraic investigations. Their interrelationships are explicit in the Geometry, 
however; indeed, these interrelationships are its essential teaching. 

Precisely when Descartes moved on to examine the essential structures 
of the interrelationship of algebra and geometric curves is a matter of de- 
bate. Looking at things from the longer perspective provided by the Geom- 
etry, one can nevertheless generalize: The kinds of machines Descartes 
conceived in the "Cogitationes privatae" can be used to trace out curves 
that are describable as analytic polynomials (i.e., curves that correspond 
to algebraic polynomials having whole number coefficients). In principle 
such curves are the result of raising a variable number (length) to a power 
(i.e., multiplying the variable length by itself the number of times indi- 
cated by the power, resulting in a “power length”), multiplying the result 
by a whole number (i.e., adding the power length to itself a whole num- 
ber of times), and finally adding to or subtracting from one another all 
the resulting terms (lengths).*° As a result, there is a translatability from 
a variable geometry into analytic polynomials and back, a translatability 
that provides powerful techniques for mathematical problem solving. A 
simple example: to solve an equation like x? = 4 one can in effect find four 
geometrical mean proportionals between a line of length 1 and another 
of length 4; contrariwise, to find solutions to geometrical problems, in 
particular those that require the construction of new line segments, one 
can translate the relationships into algebraic terms, perform successive 


35. As we shall see in chapter 3, this is the kind of mathematics presented in the uncom- 
pleted second part of the Regulae ad directionem ingenii. 
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operations on the equations to isolate the solution for an unknown, and 
then reproduce the geometrical analogs of these operations using geo- 
metrical figures and appropriate construction machines. 

Things become more complicated when one allows irrational coeffi- 
cients in the equations, that is, when the givens of the geometrical prob- 
lem do not have a common measure, and more complicated still when the 
equations one is dealing with are no longer representable by a finite alge- 
braic polynomial. The quadratrix is an example of the last, as are also the 
trigonometric functions (sines, cosines, tangents, etc.). One should real- 
ize, however, that the issue is not simply one of constructibility, since, for 
example, one can easily construct segments representing the trigonomet- 
ric values for a given angle using just a ruler and a compass; likewise one 
can find as many points of the quadratrix as one likes using just these sim- 
ple tools. The issue is rather whether the whole curve can be smoothly, 
continuously constructed by a constant motion that embraces every possi- 
bility, not just for a finite number of values or even for a potentially infi- 
nite number selected one by one. 

In the letter to Beeckman of 26 March 1619, Descartes explained the 
goal he was pursuing with these and related researches. 


And assuredly, as I shall lay bare to you what I am laboring at, I do not desire 
to propound a Llullian Ars brevis but a completely new science, by which 
might be solved generally all questions that can be put forward in any genus 
of quantity, continuous as well as discrete. But each: according to its nature: 
for, as in Arithmetic, some questions are solved by rational numbers, some 
only by surd [= irrational] numbers, others finally can indeed be imagined 
but not solved: so I hope that I shall demonstrate that, in continuous quan- 
tity, some problems can be solved with straight or circular lines alone; others 
cannot be solved except with curved lines, but which arise from one single 
motion, and therefore can be drawn by the new compasses, which I consider 
no less certain and Geometrical than the common ones with which circles 
are drawn; others, finally, cannot be solved except by means of curved lines 
generated by different motions that are not subordinated to one another, 
which are certainly only imaginary: such a [curved] line is the quadratrix, 
[which is] well known enough. And I think that nothing can be imagined that 
cannot be solved at least by these lines; but I hope that I shall demonstrate which 
questions can be solved in this way or that and not another: so that almost 
nothing will remain to be discovered in Geometry. The work is virtually infi- 
nite, and not for one person alone. [It is] incredibly ambitious; but I have 
glimpsed through the obscure chaos of this science some sort of light, by the 
help of which I think every darkness, however dense, can be dispelled. (AT 
X 156-158; my emphasis) 


Descartes's hope, as he spells it out here, is born of having conceived a 
science of quantity more general than either geometry or arithmetic. The 
former deals in magnitudes like length, width, and volume, which can take 
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on any value whatever, the latter in number, which is in essence based on 
the discrete elements of order. As any Aristotelian might have observed, 
these are both species of quantity, of the *how much." Thus his object is to 
develop a kind of mathematics that deals not with one or the other but 
with quantity per se. In arithmetic, problems can be divided according 
to the kinds of numbers that arise: the simplest problems are solved by 
counting numbers and the results of the four basic arithmetic operations 
(division, in particular, gives rise to the rational numbers); the next level 
of complexity is in problems that require surds, that is, irrational numbers 
that result from the four basic operations plus the taking of roots of any 
degree; the last is imaginary only, by which Descartes means not imaginary 
numbers in the modern sense* but rather solutions that require numbers 
that cannot be directly expressed by either arithmetic or root-taking oper- 
ations (and so cannot be derived from the motions of rigidly intercon- 
nected machines) but are nevertheless determinate. For example, calculat- 
ing the circumference of a circle requires the use of a number, fi, which 
is neither rational nor surd, yet it is quite determinately imagined as the 
ratio of the circumference of a circle to its diameter. 

The problem of proportions was at the center of the mathematics of 
Descartes in large part because it appeared to him the key to arriving at a 
general method of solving problems. The construction of proportions falls 
into a general scheme that divides problems into those that can be solved 
by arithmetic proportions (rational numbers), those that can be solved by 
geometrical proportions (analytic, which means the solutions can be rep- 
resented by a polynomial having rational coefficients), and those that can 
only be imagined (having transcendental solutions) but not generally or 
mechanically solved. The criterion here is that classes one and two are 
both constructible and imaginable, whereas class three is only imaginable. 

It is sufficiently clear, then, that exploring the power and scope of imag- 
ination was at the root of Descartes's early mathematics and science. The 
fundamental categories of the science of quantity were determined in accor- 
dance with imaginability, both the kind that is mechanically constructible 


36. That is, by taking the square root of a negative number. Although Descartes is some- 
times credited with having in this passage initiated the modern usage of 'imaginary number' 
(see Gino Loria, “L’Enigma dei numeri immaginari attraverso i secoli," Scientia 21 (1917): 
105), it is clear that he is not referring to square roots of negative numbers but indicating 
imaginable but mechanically unconstructible solutions. AT agrees that Descartes is not refer- 
ring to modern imaginary numbers but then suggests that he is thinking of solutions to equa- 
tions higher than degree four (AT X 157). This seems doubtful to me, since equations of 
degree five and higher do not produce solutions different in kind from equations of lower 
degree, though perhaps the practical difficulties of solving higher-degree equations led Des- 
cartes to suggest this third kind of quantity (general techniques for solving equations of the 
first four degrees had been invented by the middle of the sixteenth century, and it was dis- 
covered later that there can be no general techniques for degree five and higher). 
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and the looser kind that is picturable but not constructible. There is a cor- 
ollary: The realm of the corporeal is only a special case of the imaginable; 
the imagination in its most general form is more capacious and more pow- 
erful than the world that is merely given. One can imaginatively conceive 
what cannot be corporeally implemented. 


F. DREAMS, AND IMAGES OF THE SPIRIT 


The two-imaginations note begins with the power of corporeal imagina- 
tion to figure physical things; it ascends to the use of physical things to fig- 
ure what is higher. Intellect uses bodies, that is, the ordinary things of this 
world, to figure spiritual things. It is clear that there is license for taking 
‘figuration’ in an extended sense even at the level of the corporeal imagi- 
nation (i.e., imagination is not confined to pure geometry) and that the 
process of figuration is repeated at the spiritual level—presumably in a 
way analogous to the lower-level process. What this figuration by means of 
bodies is like is illuminated by another of the private cogitations. 


Sensible things [are] apt for conceiving Olympian things: wind signifies 
spirit; motion in time, life; light, cognition; heat, love; instantaneous activity, 
creation. All corporeal forms act through harmony. More things [are] cold 
than dry, and humid rather than hot, because otherwise the active would 
have quickly carried off triumph, and the world would not have long en- 
dured. (AT X 218) 


This note seems to present a quite precise symbology for the higher 
things; one could imagine extending the list to yield a “key” for spiritual 
interpretation. But this is probably going too far, and it overlooks that the 
key to interpreting the symbols must be the analogy of participation. Cre- 
ation is a kind of act, so insofar as a corporeal activity is also an act it can 
symbolize creation; but among corporeal actions the most appropriate sym- 
bol would be one that acts in an instant (since creation, in Christian theol- 
ogy, happens outside of time and is the beginning of time). Similarly for 
the others; either the analogical resemblance appears to be based in a nat- 
ural and obviously shared characteristic, as in figuring knowledge by light, 
or there is some event or set of events that establishes the rightness of the 
symbol (wind for spirit derives from the tradition of spirit as pneuma and 
the coming of the Holy Spirit at Pentecost—an event that would also jus- 
tify fire as a symbol).*7 


37. Of course, some symbols are obvious only because of established convention, and his- 
torically based symbols will be meaningful only to those who share the history. But this is not 
really an objection to symbology per se. If the world is pervaded by analogy and resemblance, 
there are many ways to get from one thing to another, since resemblances and analogies are 
manifold, and every thing and every act participate in natures or forms that they share with 
other things and acts. 
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The Olympian things here are spirit, life, cognition, love, creation; 
taking a cue from the first member of the list, we can call them spiritu- 
alia. What the note implies is that sensible things stand in certain definite 
correspondences with spiritualia and therefore can be used (by the poet 
or the ingenious philosopher) to illuminate the latter. Henri Gouhier has 
brought this and related notes into connection with the section “Olym- 
pica” of the vanished notebook C, which section included, according to 
Baillet, the narration of three dreams that Descartes experienced on the 
night of 10-11 November 1619.*8 In the first dream Descartes was walking 
to some unspecified place when he began to meet with a series of hin- 
drances: weakness on his right side, turbulent and opposing winds, and 
encounters with acquaintances who wanted to speak with him. When he 
awoke from this dream he prayed for deliverance from the evil things it 
foreboded and then considered the good and evil of the world for nearly 
two hours before falling asleep a second time. The second “dream” was a 
noise like thunder that frightened him out of sleep, whereupon he saw 
scintillating lights that by closing and opening his eyes he interpreted fa- 
vorably according to "reasons taken from his philosophy." He fell asleep 
once more in a feeling of calm and had a third dream, centered on the 
appearance and disappearance of two books, a dictionary and a collec- 
tion of poetry. Descartes said that he began interpreting while he was still 
dreaming and continued after awakening. The dictionary, he thought, rep- 
resented the sciences taken all together, and the collection of the poets 
"marked in particular, and in a more distinct manner, philosophy and wis- 
dom joined together" (AT X 184). Baillet continues: 


He did not believe that one ought to be so very astonished to see that the 
Poets, even those who only amuse, are full of sentences of more gravity, 
more sensed, and better expressed than those found in the writings of the 
Philosophers. He attributed this marvel to the divinity of Enthusiasm and to 
the force of Imagination, which makes the seeds of wisdom (which are 
found in the spirit of all men, like the sparks of fire in stone) emerge with 
much more facility and even much more brilliance than Reason can do in 
the Philosophers. 


Already the editors of the Adam and Tannery edition remarked that this 
passage contains a nearly verbatim translation of the two-imaginations note 
from the "Cogitationes privatae," and Gouhier interpreted it as a commen- 
tary on the dreams. One can easily agree with Gouhier's contention that 
it is not a key to the interpretation of dreams that Descartes was search- 
ing for (since he of course knew there are dreams that fantasy alone pro- 
duces, without relation to truth) but rather a magnificent generalization 


38. The narration begins: *X. November 1619, when I was full of enthusiasm and was 
uncovering the foundations of a wonderful science etc." See AT X 179-188. 


74 THE EARLY PHILOSOPHY OF IMAGINATION 


in answer to the question, “Is there not a necessity that spiritual things be 
translated by sensible images? Not only in dreams, but in the Bible, in na- 
ture itself insofar as it expresses the perfection of the Creator." One can 
also agree with Gouhier that this is Descartes as man of the Renaissance 
rather than as father of modern philosophy.” Yet it is not at all clear that 
we can dismiss this line of thought as a youthful, enthusiastic indiscretion 
of which he later repented, for it is an intimate part of his early philoso- 
phy and closely connected to themes that persisted into maturer years. At 
the very least we might wonder what turned Descartes from philosopher 
of the Renaissance to philosopher of modernity. 

There is in fact a theme in the "Cogitationes privatae" that can help 
us identify a common basis for the two imaginations: discovery in accor- 
dance with the seeds or sparks of truth in the human soul. It becomes evi- 
dent from a review of cogitations about the soul, its powers, and its incli- 
nations. Descartes remarks that when he was young he would often try to 
see whether just by hearing about a new discovery he could replicate it for 
himself and that little by little he noticed that he was using certain rules 
(AT X 214). Most books, he notes, reveal their entire message in a few 
lines and a few figures, the rest merely fills up paper (AT X 214). “For all 
ingenia determinate limits are prescribed that they cannot transcend. If 
some cannot use principles for discovery because of a defect of ingenium, 
they can nevertheless know the true reward of the sciences, which suffices 
them for carrying out true judgments in the estimation of things" (AT X 
215). He calls vices "diseases of the soul" and notes that they are harder to 
diagnose than diseases of the body, because although we have often expe- 
rienced the proper health of the body, we have never experienced the 
health of the mind (AT X 215). He notes his inclination to sleep and eat 
when he is sad or when danger is imminent, whereas joy inclines him to 
neither (AT X 215). The two-imaginations note is followed by a reflection 
that "the sayings of the wise can be reduced to a certain very few general 
rules" (AT X 217), and it is preceded by this: 


There are certain parts in all ingenia that, when even lightly touched, excite 
strong affects: thus a boy with a strong spirit, having been scolded, will not 
cry but get angry; another will cry. If it is said that many and great calami- 
ties have happened, we will be saddened; if it is added that some evil person 
was the cause, we will get angry. The passage from passion to passion [occurs] 
through neighboring ones; often, however, the passage from contraries is 
more robust, as when at a joyful party there is suddenly announced a sad 
event. (AT X 217) 


39. Gouhier, Les Premieres pensées, 84-86. For a different view of the dreams, as a hyper- 
rationalist fiction, see Richard Kennington, “Descartes’ *Olympica,' " Social Research 28, no. 2 
(Summer 1961): 171-204. 
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In each human being there are not just seeds of truth but also seeds of 
natural tendencies to affective responses, though the latter are more vari- 
able from person to person than the seeds and outgrowths of truth. This 
reflection puts us back in the conceptual universe of the Compendium mu- 
sicae, which was based on the postulate of typical affective responses to 
tones more or less in accord with the organs of hearing. Descartes's con- 
cern here is the native endowment of the human being, each person's in- 
genium. The cognitively relevant seeds of truth are in each human being, 
but they blaze out in the higher imagination of poets, which is only plod- 
dingly approached by philosophers. 

According to the Olympian things note, all corporeal forms work by 
harmony. This picks up a theme of the immediately preceding note: In 
things, active force, love, charity, harmony are one.* The action of bodies 
takes place harmoniously by virtue of their forms. There is a balance in 
the cosmos so that the hot, corresponding to love, does not immediately 
overwhelm the cold. This is as far from conventional materialism as one 
can imagine, and alien to any mechanism that works chiefly by collisions, 
pushes, and pulls. This kind of action or causality is based on harmony, and, 
since harmony is harmonious because of the observance of proportions, 
then it can ultimately be figured mathematically, even if exactitude is not 
feasible. That this thought is cosmological in at least the physical sense is 
clear from the sentence that follows, which, using terms drawn from Aris- 
totle's physics, implies that the elements and their qualities had to be in 
a certain proportion so that the world could endure: too much heat and 
dryness would lead to excessive activity that, presumably, would turn the 
world into a mere incoherency of overexcited, too rapidly moving elements. 

One must be careful, however, not to read too much of the mathemati- 
cal into such passages. The tendency of most Descartes interpreters is to 
follow the suggestion of the Discourse and to presume that the young Des- 
cartes, seeing that arithmetic and geometry were the most certain of sci- 
ences, proceeded to extend a method derived from these to the rest of 
knowledge. That is to miss something crucially distinctive. For the young 
Descartes, the power of mathematics is essentially its ability to symbolize 
relations and to express proportionalities, and this ability is grounded in 
the analogical structure of the cosmos. Thus the science of nature is not 
so much intrinsically mathematical as harmoniously proportionate, a har- 
mony and proportion that is by its nature expressible in both geometric 
and arithmetic language. In a sense, each thing reflects other things, each 
relationship is expressible in manifold ways. 

What natural science should do is pithily expressed in a private cogitation 


40. See footnote 25 for a discussion of the translation of “una est in rebus activa vis, amor, 
charitas, harmonia." 
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I have already cited twice: “The cognition of natural things by human be- 
ings [occurs] solely through the similitude of those things that fall under 
sense: and indeed we judge that person to have more truly philosophized 
who will have more successfully assimilated the thing sought to what is 
cognized by sense” (AT X 218-219). Certainly mathematics can be of use 
in this process of assimilation, but its power is not unique. Mathematics is 
deeply enmeshed in the ontological and psychological powers of figura- 
tion; its advantage as a mode of figuration is that it is perfectly expressible 
in the realm of the material and sensible. 


G. IMAGES, MEMORY ART, AND THE 
SECRETS OF METHOD 


The relation between mathematics, physics, and imagination in the earliest 
stage of Descartes's work, then, depends on the analogical/proportional 
character of the world that allows imagination to figure one kind of thing 
by using another and to discover truths comprehensive of a class of things 
by manipulating and transforming an imaginative representation of them. 
Put generally, imagination serves as the agent of intelligent perception, 
the foundation of physics and mathematics, and the chief faculty for rising 
to spiritual truths. 

It should not be surprising, then, that imagination and proportion also 
served as the core of an early reflection on the method and unity of the sci- 
ences in another of the "Cogitationes privatae," which proposes two ap- 
proaches to a "true art of memory." 


On reading through Schenckel’s profitable trifles (in the book De arte memo- 
ria)?! I readily thought that everything I have discovered had been em- 
braced by imagination. It occurs by the leading back [reductio] of things to 
causes: when all those things are finally led back to a single one, there will 
be no need of memory for any science. For whoever understands causes, will 
easily form anew in the brain the altogether vanished phantasms by the im- 
pression of the cause. This is the true art of memory and it is plain contrary 
to the art of that sorry fellow [Schenckel]. Not because his [art] lacks effect, 
but because it requires the whole space? that ought to be occupied by better 


41. AT identifies this "profitable trifle" as Lambert Thomas Schenckel's De memoria 
(1595); see AT X 251. According to Paolo Rossi, this work was reprinted in Schenckel's 1610 
omnibus collection of various memory treatises, titled Gazophylacium; see Rossi, Clavis Univer- 
salis: Arti della memoria e logica combinatoria da Lullo a Leibniz, 2d ed. (Bologna: Il Mulino, 1983), 
149. I have consulted [ Johann] Lambertus Schenckelius Dusilvius, Gazophylacium artis memo- 
riae, published in Variorum de arte memoriae, tractatus sex, 2 vols. in one (Frankfurt: J. H. Ellin- 
ger, 1678), 1:1-182. 

42. 'Space' is Frances A. Yates's suggestion; see Yates, The Art of Memory (Chicago: Uni- 
versity of Chicago Press, 1966), 373. The word is actually chartam, paper, sheet, or tablet. 
Schenckel's art employs the "space" of the imagination, not external, material aids. 
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things and consists in an order that is not right; the [right] order is that the 
images be formed from one another as interdependent. He omits this 
(whether advisedly I do not know), which is the key to the whole mystery. 

I have excogitated another mode: If from the images of not unconnected 
things there are learned additionally [addiscantur] new images common to 
all, or at least if out of all of them at the same time there comes to be one 
image, not only would there be a relation to the closest, but also to the oth- 
ers: so that should the fifth relate to the first by means of a spear thrown on 
the ground, the middle one [would be related] by stairs from which they de- 
scend, the second one by an arrow projected at it, and the third by some 
similar rationale, in accordance with the reason of signification either real 
or fictitious.?? (AT X 230) 


Both Paolo Rossi and Frances Yates quote this passage in their books on 
the art of memory;* Rossi, in particular, uses it to show that the memory 
art was instrumental in shaping Descartes's conception of method. It 
would be going too far afield to give an account of what was involved in 
this art and its long tradition going back to ancient Greece and Rome. 
It must suffice to remark that it was based on creating image-symbols for 
what was to be remembered and then putting these in determinate mem- 
ory places. For example, one chose a familiar space, say, a Roman basil- 
ica or a theater, and then located within it, in an easily reproducible order, 
vivid and significant images that could be re-collected in sequence when- 
ever one needed to remember. The images could be direct or merely 
mnemonic, either conventional or personal.*6 One could, alternatively, de- 
tach the art from any particular space and instead create emblematic im- 
ages ( Justice blindfolded, holding a sword and scales, is a conventional- 
ized remnant of such emblems). Or, using even greater abstraction, one 
could practice the art by combining routinized symbols, a technique that 
Schenckel prefers. At any rate, Schenckel's work is a fairly ample account 
of the art of memory based on the physiology of the brain and on the 


43. The last clause reads, "et tertia simili aliquá ratione in rationem significationis vel 
verae vel fictitiae." 

44. Rossi, Clavis Universalis, 175; and Yates, Art of Memory, 373-374. 

45. The use of actual or fictional places for the images led to the alternative name for 
this technique, local memory. This spatial localization of images was not universally advocated, 
however; Schenckel's method, for instance, does not crucially depend on it. See Yates, Art of 
Memory; Mary J. Carruthers, The Book of Memory: A Study of Memory in Medieval Culture, Cam- 
bridge Studies in Medieval Literature, no. 10 (Cambridge: Cambridge University Press, 1990); 
and Janet Coleman, Ancient and Medieval Memories: Studies in the Reconstruction of the Past (Cam- 
bridge: Cambridge University Press, 1992). 

46. Yates repeatedly makes the point that, in most versions of the art, vividness required 
creating the images for oneself, although medieval and Renaissance proponents often pro- 
vided conventionalized symbols and emblems. By direct image, I mean, e.g., the image of 
Socrates talking used to remember what he said to Glaucon; by mnemonic, e.g., the image 
of Socrates used to stand for wisdom. 
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psychology of the internal senses as these were understood in the Middle 
Ages and the Renaissance. The techniques he teaches are supposed to be 
applicable to anything that needs remembering, including all sciences. 

Yates remarks that the first, causal approach that Descartes offers as an 
alternative to Schenckel is innovative, whereas the mnemonic devices em- 
ployed in the second are quite traditional. The first in essence eliminates 
the need for memory: one impresses the cause in imagination, and this 
produces the entire sequence of all the related images or phantasms. The 
mind in possession of causes is therefore in virtual possession of all the 
phantasms that derive from them. The second alternative depends on find- 
ing an image that is common to all others, so that one need not even go 
outside the realm of images (to causes). In this second mode the images 
all stand in a determinate, interdependent relationship that can be recalled 
to mind by symbols like the hurled spear (for the most distant relation of 
first to fifth) and the stairs (which bring us from the first to the middle 
level). This conception of ordering phantasms could easily be translated 
into terms of sequences ordered by proportion. 

It is not hard to see how Descartes might have believed that he had 
found a way to unite both these methods, the causal and the proportion- 
ate. The kinds of devices he imagined consisting of interconnected, mov- 
ing lines effect an outcome in principle that can be causally translated to 
real machines in the physical world; all these motions and effects are in- 
terconnected by proportional relationships. All complex proportions, in 
turn, are constructible from simple proportions that are subject to geo- 
metrical complication; the acts of geometrical complication are, in their 
turn, imitable by the arithmetic operations of addition, subtraction, multi- 
plication, division, raising to powers, and taking roots. The art that takes 
advantage of these imaginable, proportionate operations is the true one, 
because it depends not at all on the arbitrariness and memorization of the 
classic art of memory, but instead only on the easily imaginable, easily rep- 
licable principles of mathematical proportion. At the very least, Descartes 
must have thought, the human mind's powers are sufficiently commensu- 
rable with the nature of the cosmos that it can embrace the overarching 
principles of harmony that pervade it in constellations of proportionally 
interrelated images (the second method of the Schenckel note); but even 
better would be a way that allowed the mind to pass from image to image 
according to the active causes that govern the cosmos. 

In this light, it is easy to give an explanation of Descartes's progress in 
the sciences in the course of the decade from 1618, when he composed 
the Compendium musicae, to the late 1620s, when he gave up work on the 
Regulae ad directionem ingenii. During this period the chief disciplines of Des- 
cartes's theoretical attention were harmony, mechanics, optics, and mathe- 
matics. Rather than interpret this work merely as a progressive mathemati- 
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zation of the sciences of nature, we note instead that musical harmony is 
a special but obvious case of the fundamental cosmic harmony that unites 
all the things of the world, a harmony that makes them all expressive and 
knowable in accordance with the human faculties that are attuned to them. 
His investigation of music is simultaneously an exploration of harmony, that 
is, of proportionalities, and of their communication and intrinsic commu- 
nicability. In this light Descartes's study of mathematics is really not what 
modern historiography has made of it, an early version of analytic geome- 
try, but rather a comprehensive elaboration of the principles of propor- 
tion that support the relatedness of all things. The study of mechanics is 
not simply the first stage in the mechanization of the world but even more 
the study of the dynamics of physical objects as they stand to one another 
in a network governed by proportional relations and proportional motions. 
The study of light, as we shall see shortly, also fits within the schema of 
harmony and proportion, for optics is a study of the fundamental power 
of the communication of the proportional states of things to one another 
and to the human being endowed with sensitive and cognitive powers. 

At the center of all these investigations is the power of proportionaliz- 
ing imagination. It is no accident that this power is the not-so-hidden cen- 
ter of the work that is a culmination of this project, as well as a transition 
to the later philosophy: the Regulae ad directionem ingenii. 
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Ingenium and Figuration 
The Mathematics of the Regulae 


Having discovered the importance of imagination in works from the years 
1618-1621, we can now begin to ascertain what they contribute to an in- 
terpretation of the Regulae ad directionem ingenii. 

The Regulae is unfinished. According to Rule 12, it was to have consisted 
of three parts with twelve rules each. The first, which is complete in the 
sense that there are twelve rules (rule headings) with discussion (rule com- 
mentary), lays down the basic principles of the method of properly order- 
ing knowledge. The second, for which there are only six rules with com- 
mentary (13-18) and another three with just rule headings (19-21), was 
to have discussed problems that could be understood perfectly, even if the 
solution was not yet known (AT X 429). The third, sketchily planned but 
not executed, was to have treated problems not perfectly understood. 

Interpretations of the Regulae usually emphasize several things: method, 
intuition and deduction, the unity of knowledge, simple natures, and the 
mathematization of thought. Very few emphasize the question of psychol- 
ogy,! that is, the question of the powers of the soul that make intuitus and 
deductio possible and that allow the development of a method. From our 
earlier examination of Rule 12's account of the internal senses and its def- 
inition of ingenium as the power of treating images whether newly made 
or remembered, we recognize that the traditional title, which speaks of rules 
for the direction of the ingenium, is intimately tied to psychological mat- 
ters.? 'Ingenium' has, in English, typically been translated as *mind', but 


1. Jean Laporte, Le Rationalisme de Descartes (Paris: Presses Universitaires de France, 1945), 
esp. 43-75, is an important exception, as is also Ferdinand Alquié, La Découverte métaphysique 
de l'homme chez Descartes, 2d ed. (Paris: Presses Universitaires de France, 1966). 

2. Of course, we cannot be certain what title, if any, the treatise bore in manuscript. In 
the French inventory of the posthumous papers of Descartes, the Regulae is given under item 
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this is far too generic a concept to render even what Descartes expressly 
says about it. We might then well begin by asking, What is ingenium? 


A. THE NATURE OF INGENIUM AND, THE CONTEXT 
OF PHILOSOPHICAL PSYCHOLOGY 


In English, the term is usually rendered as ‘mind’; a revised version of a 
recent translation uses ‘native intelligence"? The standard, hardly contro- 
versial, but also not very illuminating French rendering is esprit.* In the 
few extant French letters before 1630, Descartes used 'esprit in French 
wherever ‘ingenium’ might be expected in Latin. But Rule 12 makes it 
sufficiently clear that Descartes had in mind something rather more deter- 
minate than any of these terms conveys. Ingenium, as we have seen, is de- 
fined there as the action of the knowing power "when it at one moment 
forms new ideas in phantasia, at another applies itself to [or bears down 
on, concentrates on] those already made" (AT X 416). The formation of 
new ideas in phantasia, however, was defined a few lines earlier as imagina- 
tio proper, and concentration on those already formed amounts to what 
was defined as remembering (reminisdi).? Ingenium is therefore the gen- 
eral faculty of forming and acting upon images, which, because of the syn- 


E: *Neuf cahiers, reliez ensemble, contenant partie d'un Traité des Regles utiles & claires 
pour la direction de l'esprit en la recherche de la verité." After examining the extant testi- 
monies about the title, Marion argues that the first Latin edition of 1701, version A ( Regulae 
ad directionem ingenii), ought not to be completely authoritative. Just as crucial as the themes 
of rules and the direction of the spirit is the theme of the search for truth. He contends that 
the title of the French inventory is best; in the Latin of Pierre Borel, author of the Vitae 
Renati Cartesii (1656), it would read Regulae utiles et clarae ad ingenii. directionem in veritatis 
inquisitione, 

$. Haldane and Ross typically use ‘mind’, and for the plural, ‘mental powers’. CSM 
uses ‘mind’; in Selected. Philosophical Writings (1988), a one-volume selection of CSM, ‘mind’ 
has been changed to ‘native intelligence’, which, as we shall see, more accurately con- 
veys an essential aspect of ingenium. In the present work, ingenium and ingenia will be left 
untranslated, 

4. The 1644 Latin translation of the Discourse on the Method authorized by Descartes ren- 
ders esprit as ingentwm, and the 1647 Frenching of the Meditations renders the few occur- 
rences Of ingenzum as edri 

5. The Latin reads: “proprie autem ingenium appellatur, cum modo ideas in phantasia 
novas format, modo jam factis incumbit." The definitions of reminiscence and imagina- 
tion, conception read: "si ad imaginationem solam ut diversis figuris indutam, dicitur remi- 
nisci; si ad eamdem ut novas fingat, dicitur imaginari vel concipere." The activity of imagin- 
ing per se, that is, the application of the knowing power to the imaginative organ in order to 
shape or contrive new ideas, would seem to be exactly what the first modo clause of the inge- 
nium definition describes, Similarly, the second modo clause appears to describe the applica- 
Hon of the knowing power to imagination, insofar as it is already arrayed with various figures 
(with à strong sense of bearing down on the figures or ideas suggested by incumbit). 
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onymy between ‘imaginari’ and ‘concipere’, would also mean the faculty 
of forming and acting upon what is conceived. It can be considered au- 
tonomous in that it does not directly depend for its contents on the exter- 
nal world but on the operations of the cognitive or knowing power in the 
organ phantasia. The very next paragraph of Rule 12 further emphasizes 
the unity of the power in question by arguing that memory, at least insofar 
as it is of corporeal things, is a power of imagination (“but the memory, at 
least that which is corporeal and similar to the recordation of beasts, is not 
at all distinct from imagination”); moreover, the same passage assigns to 
imagination the powers of moving (in addition to being moved by) intel- 
lect and of acting upon (in addition to being acted upon by) the senses. 

The power of imagination/ingenium undergoes a rapid expansion of 
its psychophysiological competencies in these passages from Rule 12. In 
light of this and the definition of ingenium proper as imagination plus 
reminiscence, the Regulae ad directionem ingenii appears to be rules for the 
direction of the faculty of conceiving images, understood as a single, uni- 
fied power.® 

Pressing too hard on synonymy and the exact wording of a text can lead 
to distortions in interpretation, of course. One could point out, for instance, 
that the language of the Regulae, even that of Rule 12 taken by itself, is not 
always consistent; at the very least there seems to be frequent terminologi- 
cal vacillation. For example, ‘deductio’, ‘inductio’, and ‘enumeratio’ are all 
used for what is arguably the same mental process.’ In Rule 12, ‘intellec- 
tus’ is sometimes used as an equivalent for ‘vis cognoscens’, the knowing 
power howsoever it manifests itself, but at other times in a strict sense of 
the knowing power acting on its own, apart from imagination. Again in 
Rule 12, the opposition of ‘body’ and ‘spirit’ is sometimes formulated al- 
ternatively as that of ‘matter’ and ‘intellect’. 

These terminological tensions, as we might call them, have not gone 
unnoticed individually, but their systematicity has been largely hidden 
from view by an almost total unawareness of the relevance of traditional 
philosophical psychology and the degree to which Descartes initially worked 
within its presuppositions. In the later works there are only hints and traces 
of this earlier concern. It is not so much that Descartes deliberately hid 
this from view, for instance by “sanitizing” the autobiographical account of 
his intellectual career in the Discourse. Descartes was under no obligation to 
describe every twist and turn of his philosophical education, especially not 


6. Wolfson remarks a tendency in early modern Scholasticism to reduce the number of 
internal senses, even to a single one. The example he gives is Eustace of St. Paul, an early 
seventeenth-century writer known to Descartes. Wolfson, “Internal Senses in Latin, Arabic, 
and Hebrew Philosophic Texts," 126; see also Etienne Gilson, Index scolastico-cartésien (Paris: 
Alcan, 1913), s.v. ‘imagination’, pp. 197-139. 

7. But see chap. 4, Secs. D and E, below, for possible distinctions. 
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those paths that he had decided were impassable. (Moreover, the part of 
his philosophical apprenticeship that I am reconstructing here turns out 
to be at least consistent with most of what he says in the Discourse and else- 
where.) Nor is it the case that he ultimately rejected imagination as cogni- 
tively unimportant. Rather, after the Regulae he found it necessary to de- 
limit its domain more carefully; yet what remained to it included nothing 
less than the whole of geometry and therefore also the substance of the 
physical world. But in comparison with the imagination of his earliest phil- 
osophical speculation, this was a very considerable restriction, for through 
principles of analogy its scope had formerly extended into the highest 
realms of spiritual truth. 

It is a measure of the degree to which Descartes’s writings shifted the 
philosophical horizon that we are scarcely aware of this development of 
his thought. That is, Descartes changed the terms and framework within 
which physiological, philosophical psychology was conceived and set an 
agenda radically different from the preceding tradition, which had drawn 
not just on Aristotle but on Plato and the Stoics as well. As a result it is 
easy to be insensible to the rich vocabulary and careful distinctions to be 
found in that tradition, a vocabulary and distinctions that are almost in- 
evitably obscured in modern translations and interpretations. One need 
only compare English-language translations of Descartes’s psychological ter- 
minology in the Regulae to the original Latin to recognize a conceptual flat- 
tening. ‘Ingenium’ is the outstanding example of this flattening. To render 
it as ‘mind’ or ‘spirit’ is to miss its specific character. Even the French ‘es- 
prit’, which would seem to have Descartes’s implicit authority, is far too ap- 
proximate to come to terms with it.? 

The evidence of Rule 12 presented so far should make it compulsory 
that we look more deeply into the possibility that the universe of the Regu- 
lae is different from what we have thought. In beginning this investiga- 
tion it is important to realize that although imagination and ingenium are 
points of focus, they lead into a different world of philosophical discourse. 
Moreover, what is at issue is not simply the Regulae or the early Descartes, 
so that those whose major concern is the “mature” philosophy might safely 
ignore these matters. Earlier we noted that Descartes justifies his use of 


8. As Descartes found it the vocabulary was almost exclusively Latin. By 1600, the tradi- 
tional psychology had already been simplified and even vulgarized, and it did not survive 
long enough to be carried over fully into philosophy written in the vernacular languages. 
Indications of the remnants of this psychology in the seventeenth and the first half of the 
eighteenth century can be gleaned from John W. Yolton, Perceptual Acquaintance from Descartes 
to Reid (Minneapolis: University of Minnesota Press /Oxford: Basil Blackwell, 1984). 

9. The significance of ingenium has escaped even the philosophical subtlety and historical 
learning of Marion, who in his French translation and commentary uses esprit without cavil; 
nor is ingenium included in the index or in the list of Latin-French correspondences. 
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‘idea’, a term central to his later thought, by noting that philosophers use 
it “for signifying the forms of perceptions of the divine mind, although we 
recognize no phantasia in God” (AT VII 181; the French has “for signify- 
ing the forms of the conceptions of the divine understanding, although 
we do not recognize in God any fantasy or corporeal imagination" [AT IX 
141]). If this is not enough to convince us of the relevance of these inves- 
tigations of imagination for understanding Descartes as a whole, we need 
only remind ourselves once more that Descartes made the cogito, rendered 
into French as je pense and into English as 'I think', a vital part of the sub- 
sequent history of philosophy. By following the course of the Meditations, a 
thinker can presumably recognize her essence as res cogitans, the thing that 
engages in cogitatio—which in the Regulae is assimilated to imaginatio.!° 
We already recognize that in Scholastic psychology cogitatio is the activity 
of the vis cogitativa, which, along with imaginatio, is one of the internal 
senses, and that there was already in Avicenna and Averroés a tendency 
to assimilate the active functions of imagination to cogitativa. Is it not pos- 
sible that if we do not take this into account, if we do not search out the 
ways in which a tradition may have shaped or at least affected Descartes's 
understanding of these matters, we run the risk of missing dimensions that 
are essential to the entire philosophy of Descartes? 


B. THE MEANING OF 'INGENIUM' 


In his commentary on the Discourse on the Method, Etienne Gilson distin- 
guishes three senses of ‘esprit’ (having noted that the Latin equivalent is 
'ingenium"): first, thought as substantial and personal—and, taken in its 
most general acceptation, as opposed to extension; second, memory and 
imagination, as distinct from reason in its proper sense (here Gilson refers 
to Rule 12); third, spirit as distinct from 'soul' (the latter term tends to in- 
clude vegetative and motive powers and therefore might encourage the 
confusion of body and soul).!! But, as the definition of Rule 12 already 
suggests and as I hope will become clear from the remainder of this chap- 
ter, ingenium as used by Descartes in the period before 1630, though most 
closely resembling the second of the senses identified by Gilson, not only 
encompasses aspects of the others but also goes beyond them. Descartes's 
notion of ‘ingenium’ clearly takes on the personal and substantial aspect 


10. Cf. AT X 387 |. 12 with 388 1. 3. Giovanni Crapulli believes on the basis of the 1684 
Dutch version N (which has “beweeging van denking" throughout) that “motion of imagina- 
tio” should be emended to “motion of cogitatio." See René Descartes, Regulae ad directionem 
ingenii, ed. Giovanni Crapulli, International Archives of the History of Ideas, no. 12 (The 
Hague: Martinus Nijhoff, 1966), 22. A, H, and AT all have imaginatio, however. 

11. René Descartes, Discours de la méthode, 5th ed., ed. Etienne Gilson (Paris: J. Vrin, 
1976), 86. 
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indicated in Gilson's first sense of ‘esprit’, and if it does not really in- 
clude the vegetative, it certainly includes the motive powers by virtue of 
phantasia’s central control of the nerve and motor systems. This personal 
substantiality is understood as corporeal (and thus extended) as well as 
intellectual and spiritual: ingenium emphasizes the human person’s en- 
dowment as a particular, corporeal-spiritual being, who because of those 
particularities has a somewhat greater or lesser aptitude for realizing the 
potentialities, especially cognitive ones, that are common to all human be- 
ings qua human. The notion therefore does not presume the radical di- 
chotomy of thought and corporeality to be found in the later Descartes. 
Moreover, Descartes’s ingenium is a cognitive power that is able to recog- 
nize the forms and relations of images and to manipulate them accord- 
ingly, so that it exercises functions of the Avicennan vis cogitativa and the 
Thomist particular reason. 

In classical Latin, ‘ingenium’, a commonly used word derived from in- 
and gignere (to bear, produce, beget) and thus suggesting something in- 
born or innate, indicated in its most basic sense the sum of inborn facul- 
ties or powers. Of human beings it indicated the original power of inborn 
disposition, with also the more specific sense of a strong and firm soul. 
With regard to the intellect, it could be used generally of the powers of the 
mind and extended metonymically to the whole human being; used par- 
ticularly, it could be synonymous with prudence, ingenuity, and the like, 
indicate single faculties of mind, or refer specifically to the faculties of in- 
vention or phantasia. It could be used of deficient or bad parts or charac- 
teristics of mind or soul; and, finally, it could occasionally be used of beasts 
and other natural things in the sense of their nature or faculties.!? 

‘Ingenium’ is not uncommon in medieval Scholastics. For the most part 
it is not singled out for technical or specialized use (unlike ‘ratio’ or ‘phan- 
tasia’) but continues to convey the chief meanings of classical Latin usage. 
In Thomas Aquinas, for example, it can indicate ingenuity or cleverness, 
but also the sum of human powers or human intellectual powers; and in 
some formulations it suggests the properly human powers of knowing that 
therefore fall short of reaching the things of revelation.!? 

The term does have a more systematic use in the works of Hugh of 
St. Victor (d. 1141), including the Didascalicon and his writings on medita- 
tion. In these works ingenium is paired with memoria as the two natural 
powers (naturae; they are contrasted by Hugh to practice and discipline) 
that are necessary to prolonged study or meditation. Memoria enables hu- 
man beings to retain what they have experienced and read, whereas inge- 


12. S.v. ‘ingenium’, Thesaurus linguae latinae, 25 vols. (Leipzig: B. G. Teubner, 1900- ), 
vol. 7, pt. 1, 1522-1535. 

13. See Petrus De Bergomo, ed., In opera Sancti Thomae Aquinatis Index seu Tabula Aurea 
(Paris: 1880; phototype ed. Alba-Rome: Editiones Paulinae, n.d.), 505. 
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nium is the natural aptitude for grasping or conceiving those things prop- 
erly in the first place.!* 

The word had a programmatic importance for Italian Renaissance hu- 
manists, as the human power of understanding and invention that in its 
flexibility and adaptability underlies the effective use of words and that 
contrasts with a reason (ratio) that deals with the eternal and thus tran- 
scends all things specifically human.!5 In the late sixteenth-century com- 
mentary on Aristotle's dialectics by the Jesuit cardinal Francisco de Toledo, 
a work that was certainly available to Descartes at the Collége Henri IV at 
La Flèche, ‘ingenium’ is used to indicate the highest rational powers of 
recognition (the fundamental modes of the syllogism, he says, depend on 
principles revealed by natural light from which the human ingenium is 
unable to dissent). The word is also not infrequent in the commentaries 
on Aristotle produced at the Jesuit University of Coimbra toward the end 
of the sixteenth century, and it even takes on a quasi-technical meaning in 
the one devoted to On Generation and Corruption. There ‘ingenium’ is equiv- 
alent to the embodied human spirit, the individual human being as a par- 
ticularized corporeal manifestation of the species. Thus the term is broad 
enough to cover the peculiarities induced by individualization as well as 
the general nature and powers due to the species.!9 

Ingenium takes up slightly more than a full two-column page in Rudol- 
phus Goclenius's early seventeenth-century Lexicon philosophicum, which con- 
cisely summarizes the variety of learned acceptations of Latin and Greek 
philosophical terms.!? Goclenius starts with the key general and specific 


14. See book 3 of Hugh of St. Victor, The Didascalicon of Hugh of St. Victor: A Medieval 
Guide to the Arts, trans. Jerome Taylor (New York: Columbia University Press, 1961), esp. 
chaps. 7 and 8. The Didascalicon is perhaps the premier medieval treatise on the nature of sci- 
ence and method. Ingenium is prominent also in Hugh's “De modo dicendi et meditandi,” in 
J.-P. Migne, ed., Patrologiae Cursus Completus, 2d ser. (Paris, 1854; known as Patrologiae La- 
tinae), 1776: 875-880, esp. 877. The relationship of Hugh's work to Descartes and possible in- 
fluences of this constellation of topics on Descartes's thinking deserve further investigation. 

15. See Ernesto Grassi, Heidegger and the Question of Renaissance Humanism: Four Studies, 
Medieval and Renaissance Texts and Studies, vol. 24 (Binghamton, N.Y.: Center for Medieval 
and Early Renaissance Studies, 1983), 20, 73—76; and Hanna-Barbara Gerl, Einführung in die 
Philosophie der Renaissance (Darmstadt: Wissenschaftliche Buchgesellschaft, 1989), 154-163. 
Ingenium was fundamental to the invention of concetti or conceits in baroque aesthetics; see 
Joseph A. Mazzeo, Renaissance and Seventeenth-Century Studies (New York: Columbia University 
Press/London: Routledge & Kegan Paul, 1964), 29-43, and M. Fumaroli, ed., Critique et créa- 
lion littéraires en France au xvii’ siècle, Colloque International du Centre National de la Re- 
cherche Scientifique, no. 557, Paris, 4-6 June 1974 (Paris: Editions du Centre National de la 
Recherche Scientifique, 1977). 

16. See Franciscus Toletus, Introductio im dialecticam Aristotelis (Venice, 1588), 163; 
Coimbran College of the Society of Jesus, In duos libros de Generatione et Corruptione Aristotelis, 
2d ed. (Lyon, 1606), 485-489. 

17. S.v. ‘ingenium’ in Rudolphus Goclenius, Lexicon philosophicum quo tanquam clave phi- 
losophiae fores aperiuntur (Frankfurt: M. Becker, 1613; photographic reprint Hildesheim: Georg 
Olms, 1964), 241-242. 
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uses: the most general is for the “inborn power and nature of any thing 
whatever"; the specific proper meaning indicates "the power of successfully 
and easily discovering and contriving in human beings, and the power of 
memory”; and the specific improper refers in analogical use to animals and 
in metonymic use to arts discovered through ingenium. His discussion 
makes several points important for our purposes. He remarks that 


ingenium spoken most properly is the constitution of the rational faculty of 
the rational soul for understanding something or discovering or teaching. Or 
ingenium is the natural aptitude or faculty by which we teach, and through 
[which] we ourselves think, or discover something. The genus of ingenium 
is euphuia, 5 more broadly indeed the latter is open to the former, since 
(generally it is the native goodness of soul or body) specifically it is the good 
constitution by nature of the rational soul now with respect to the true, now 
with respect to the good, nor is euphuia only of ingenium but also of natural 
judgment. Scheckius, Topic. at 39, agrees: "This in fact is euphuia, to be able 
to rightly elect the true and flee the false." But for Aristotle the part of inge- 
nium is the natural facility for judging something. 


Goclenius remarks further that a function of ingenium is eumatheia, "the 
right constitution for learning disciplines" and the habit of swiftly discov- 
ering middle terms, and he distinguishes it from sunesis, which is never- 
theless affine to ingenium. After noting political, pneumatic (spiritual), and 
theological senses of an ingenium apart from judgment, he points out that 
Scaliger differs from those who subordinate judgment to ingenium and 
quotes the Jesuit Peter Molina, who said that "philosophy is the file of judg- 
ment, and the whetstone of ingenium," to show that memory is not neces- 
sary for good judgment. He concludes, 


The variety of ingenium depends sometimes on the temperament of the 
body, sometimes on the various disposition of the mind, and the constitution 
of the organs, and of the auxiliary faculties, as of the phantasia (imaginatricis). 

The distinctions of ingenium are various. For the ingenium is subtle, or 
thick, acute or obtuse. Perspicacious or less perspicacious, quick or slow, 


sharp or less sharp (because of which also sharpness [acrimonia] is attributed 
to judgment). 


Thus ingenium has chiefly to do with the natural powers of things and, 
in human beings, with the natural powers associated with the rationality 
that differentiates them from animals, but that also includes the corporeal 
basis attendant on their being rational animals. It is associated with quick- 
ness of judgment and learning and the right constitution for learning in a 


18. This term and also the eumatheia and sunesis that Goclenius subsequently mentions 
appear in Aristotle's Nicomachean Ethics. Euphuia is ‘natural gift’, ‘good natural parts’, or ‘clev- 
erness' (e.g., at 1114b3-10); eumatheia is ‘readiness in learning’; sunesis ‘intelligence in prac- 
tical judging'. 
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disciplined or scientific way; it is closely dependent on the disposition of 
the physical organs that aid the mind, especially the imagination. 

The advantage of referring to Goclenius is that he reflects learned us- 
age contemporary with Descartes's youth. 'Ingenium' was not just a word 
for philosophers’ and theologians’ treatises, however. We must recall that 
Latin was the language of instruction and communication at La Fléche, 
both inside and outside the classroom, and so Descartes would surely have 
picked up any colloquial meanings that the word had. It is interesting to 
note, then, that in assessing the performance of their pupils, the Jesuits 
used ‘ingenium’ as one of their categories, more or less synonymous with 
what we would today call “natural ability,” “talent,” or “aptitude.” Thus 
René the schoolboy would have heard himself and his mates evaluated 
with respect to their ingenia in the following terms: mediocre, sufficiently 
acute, optimum, dull, very sharp, deficient in ingenium, does not lack in- 
genium, of moderate ingenium, somewhat acute, most perspicacious, lit- 
tle apt for logic, of at most mediocre ingenium, minimally sharp, obtuse, 
not well constituted by ingenium, ingenious boy, has a good memory, less 
prompt ingenium, of sharpest ingenium and outstanding in memory, vari- 
ous and mutable ingenium, acute and subtle, stupid.!? The ingenium the 
instructors were assessing was an individuated capacity for learning, par- 
ticular to each student, in which the premium was placed on quickness, 
penetration, and good memory. 


C. DESCARTES AND INGENIUM 


It is reasonable to think that the young Descartes would have been af- 
fected by, or at least aware of, the standard technical acceptations of philo- 
sophical terms common in his day, as well as the meanings of everyday lan- 
guage, even when he ultimately chose (as in the case of intuitus; see AT X 
369) to adapt terms to his own purposes. I wish to suggest, then, that 'in- 
genium' as used by Descartes, at least before 1630, lies on the semantic 
axis laid out by usage common in the late sixteenth and early seventeenth 
century, a usage that is in fact not far removed from that of classical times 
but that underwent developments in accord with the prevalent psycho- 
physiology. This axis would of course not necessitate that every occurrence 
of the term in Descartes bear the same meaning. But each occurrence 


19. All of these are taken from "report cards" kept at La Fléche; see Rochemonteix, Un 
Collége de Jésuites aux XVIF et XVIIF siécles, 4:205-206, 348-350. 

20. Given that the grade list Rochemonteix published evaluates 27 boys and considering 
that marks for ingenium were usually given in just one or two words, there is relatively little 
duplication from student to student. This would indicate that the instructor took some care 
to differentiate each case and thus confirms the essentially personal and individual character 
of ingenium. 
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should typically refer to inborn powers that are proper to human beings 
as such. More likely than not, the term will indicate intellectual or cogni- 
tive powers, often with at least some suggestion of the individualization or 
personalization of them due to the corporealization of spirit. ‘Ingenium’ 
therefore would be best understood in the first instance as particular cor- 
porealized spirit, that is, spirit that includes some of the peculiarities aris- 
ing from this corporeal particularity.?! Putting aside for the most part the 
so-called vegetative powers (nutrition, reproduction, and the like), inge- 
nium would be the native human endowment that gives rise to a human 
essence exhibiting personality and character. With emphasis placed on the 
cognitive side, it would be the embodied mind that has access to the fun- 
damental principles of knowing (the natural light), and therefore the cor- 
responding cognitive activity or knowing power would reflect both corpo- 
reality and spirituality. By virtue of ingenium, each human being would 
have all the peculiarities of his or her personal existence, but that per- 
sonal existence would also include the powers and functions that are com- 
mon to all human beings per se. 

The reader who considers these reflections to be sufficient might pro- 
ceed immediately to the next section. It is nevertheless illuminating to 
find them supported by Descartes's Latin writings from before 1630. In 
his correspondence with Beeckman the word occurs frequently. On 24 Jan- 
uary 1619, Descartes inquires after his friend's health in a way that em- 
phasizes the cognitive side: “You must believe that my concern is not just 
science alone but you yourself, not just ingenium, although it is the great- 
est part, but the whole man." In the next paragraph he says that he has 
been working not on an important (and otherwise unidentified) treatise 
that Beeckman had urged him to write but rather on drawing, military ar- 
chitecture, and Flemish, “things which without doubt your ingenium, oc- 
cupied with higher things, will contemn." Here the sense again suggests 
the higher, intellectual faculties, although it is also possible that both oc- 
currences include the wider spiritual aspects of human being as well, in- 
cluding character. 

On 23 April 1619, Descartes writes, “For you truly are one who roused 
the slothful one, recalled an erudition that had almost lapsed from mem- 
ory, and led the ingenium wandering from serious occupation back to bet- 
ter things." In the next paragraph he recalls the discoveries using the new 
mathematical compass that he had reported in a previous letter and says 
he is planning a treatise on the subject: “but now I have not worked for a 


21. For example, those whose brain matter was too soft could easily form perceptions but 
retain them only with difficulty, whereas those who had a very hard brain matter would typi- 
cally be insensible to perceptions but could retain with ease those that managed to impress 
themselves. 
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month, because to be sure [my] ingenium was so exhausted by these dis- 
coveries that it no longer was sufficient for discovering those other things 
which I had hitherto resolved to seek. It will suffice, however, for preserv- 
ing the memory of you perpetually.” The “slothful one” that Beeckman 
had roused might in fact be (speaking grammatically) ‘ingenium’; since 
the second passage allows for the exhaustion of ‘ingenium’, there is no 
reason why it could not be lazy as well. This certainly would not conflict 
with the second passage from the 24 January letter, in which Descartes 
had admitted to occupying his ingenium with relatively insignificant things. 

On 29 April, Descartes writes asking Beeckman to consult Raymond 
Llull’s Ars brevis for him and comments, “I have such confidence in your 
ingenium that I am certain you will easily see those things (if there are 
any) which are necessary to the intelligence of other things but otherwise 
omitted, which he [= a follower of Llull’s with whom Descartes had con- 
versed] calls ‘keys’.” Here the usage seems to emphasize that aspect of the 
cognitive abilities that we call ingenuity or shrewdness, the power of recog- 
nizing what is not readily apparent. 

In these early letters ingenium is associated with intellect but implies 
a good deal more. It undertakes projects, it aims at discovery or invention, 
it remembers, its exercise requires effort, and it can be affected with pe- 
culiarities of character like sloth and physical or physiological states like 
exhaustion.?? 

The only other Latin letter with an occurrence of ‘ingenium’ from be- 
fore 1630 is conjecturally ascribed to 1628; it is Descartes's evaluation of the 
book Lettres du Sieur de Balzac.?? 'Ingenium' appears five times: attentive in- 
genia are said to be frustrated by the insubstantiality of many writers; in 
primitive times, when words were the sincere expression of one's mind, 
"there was in superior ingenia a certain divine power of eloquence, which 
flowing from zeal for truth and abundance of sense led primitive men out 
of the forests, imposed laws, founded cities, and the same had the power 
of persuading and simultaneously ruling"; Balzac makes arguments clear 
and simple enough to awaken trust in common people, yet "they are none- 
theless so solid and true that the greater anyone's ingenium is, the more 
certainly he is convinced”; “if he decides to speak of himself, he does not 
fear contempt for laying open illnesses of body and the feebleness of na- 
ture nor envy for not dissembling the deserving merits of his ingenium"; 


22. There are in fact only two other Latin letters extant from this period: a lengthy one 
concerning mathematical and physical matters (26 March 1619) and a one-paragraph mes- 
sage (20 April 1619), both addressed to Beeckman and neither of which uses ingenium. 

29. Balzac was a friend of Descartes's. It is conjectured that the letter was addressed to a 
friend of both, perhaps Jean Silhon. See Descartes: Correspondance, ed. Charles Adam and Gér- 
ard Milhaud, 8 vols. (Paris: Félix Alcan [vols. 1—2]/ Presses Universitaires de France [vols. 3— 
8], 1936-1963), 1:30 n. 1. 
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and posterity will judge favorably “this candor and the ancient [i.e., like 
that of the ancients] character of an ingenium set above the vulgar.” Even 
more clearly than in the letters of nearly a decade earlier, ingenium is as 
much a matter of general character, abilities, and judgment as of intelli- 
gence, and the intelligence described is as much practical as theoretical. 

From these letters we see that ingenium is the greatest part of the hu- 
man being; it engages in science, more generally in intellectual projects, 
and is the power by which we make discoveries; it can be qualified as be- 
ing higher or lower, greater or lesser, slothful or industrious, which sug- 
gests that it constitutes at least part of what is called virtue, vice, and char- 
acter. We might call it native intelligence, with the understanding that it is 
intelligence in all walks of life, including the intelligence of sensibility as 
well as of intellect; but even this probably restricts ingenium too much to 
the cognitive realm, and therefore it would probably be better to speak of 
the native (i.e., inborn) human endowment.?* 


D. INGENIUM AND THE PRINCIPLES OF 
INNOVATION AND DISCOVERY 


Descartes's Latin letters are not the only relevant source for his use of ‘in- 
genium’: there are also the notes of the “Cogitationes privatae.” Indeed, 
ingenium, imagination, and mathematics are discussed in these private cogi- 
tations in a way that intimates the connection between them. 

One note announces a fictive book, the Thesaurus mathematicus of Poly- 
bius the Cosmopolite, which will treat the means of solving all mathemati- 
cal difficulties and in which *is demonstrated that nothing more can be 
done with regard to these by human ingenium"; it promises as well to re- 
lieve the tormenting labors of those who spend day and night becoming 
trapped in mathematical Gordian knots "and uselessly consume therein 
the oil of ingenium" (AT X 214). This ingenium that can become ex- 
hausted in mathematical labors is clearly in line with what we have previ- 
ously seen. Another entry helps deepen the conception of ingenium, which 
we already know to be qualifiable in various ways. 


For all ingenia determinate limits are prescribed that they cannot transcend. 
If some cannot use principles for discovery because of a defect of ingenium, 
they can nevertheless know the true reward of the sciences, which suffices 
them for carrying out true judgments in the estimation? of things. (AT X 
215) 


24. Norman Kemp Smith suggested translating ‘ingenium’ as ‘total mind-body equip- 
ment', which captures the essence of the matter. See Kemp Smith, New Studies in the Philos- 
ophy of Descartes: Descartes as Pioneer (London: Macmillan, 1952), 151, 160. 

25. The term 'aestimatione' may implicitly refer to the internal sense vis aestimativa. 
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The first sentence asserts that ingenium is inevitably finite and limited. 
The second makes clear that it is not only limits due to the nature of inge- 
nium that Descartes has in mind but also those that have to do with the 
particular constitution of the individual's ingenium. The point, however, 
is that although defects of ingenium might make it impossible for some- 
one to make discoveries directly from first principles, it does not affect the 
ability to make true judgments; apparently ingenium is the name for that 
power human beings have to assess and deal truly with whatever they meet 
in the course of their lives, regardless of their ability to reason from first 
principles. i 

The next note concerning ingenium, quoted already in chapter 2, is 
surprisingly clear about how far beyond the cognitive it goes. 


There are certain parts in all ingenia that, when even lightly touched, ex- 
cite strong affects: thus a boy with a strong spirit [ forti animo], having been 
scolded, will not cry but get angry; another will cry. If it is said that many 
and great calamities have happened, we will be saddened; if it is added that 
some evil person was the cause, we will get angry. The passage from passion 
to passion [occurs] through neighboring ones; often, however, the passage 
from contraries is more robust, as when at a joyful party there is suddenly 
announced a sad event. (AT X 217) 


Here ingenium has to do with the sensitive part of the soul in the am- 
plest sense of the term: any part of the human being that is involved in a 
sensitive response is included. The full range of human affectivity, whether 
it is emotional, externally sensory, internally sensory, or rational, is em- 
braced by ingenium. It might therefore be rightly conceived according to 
this note as the soul insofar as it is more than vegetative, that is, involved 
in more than the physical processes of constructing, maintaining, and re- 
producing the body. What Descartes is discussing in this note was of course 
treated many years later as passions of the soul. The affective, the sensitive, 
and the cognitive powers of ingenium are thus inborn and part of the na- 
ture of the individual. 

What is at issue here is the individual native human endowment that 
makes the human being this person rather than that, yet still makes him 
or her a fully human being. One can have a limited or defective ingenium; 
one can be ingenious or industrious or slothful; one can be capable of both 
discovery and judgment, or just of judgment. 

It is precisely because the fundamental powers of ingenium are com- 
mon to all that it is capable of regulation. This aspect becomes clear by 
juxtaposing two other notes from the private cogitations: 


As a youth, whenever ingenious discoveries were presented, I asked myself 
whether I could discover [them] for myself, even without having read the 
author: from which I gradually noticed that I was using fixed rules [certis reg- 
ulis]. (AT X 214) 
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and 


The sayings of the wise can be brought back [reduci] to a certain very few 
general rules. (AT X 217) 


Inventions that were ingenious (ingeniosis inventis), that showed the use 
of an energetic ingenium and were reinvented by the young Descartes 
simply from hearing of them without any explanatory gloss, led him little 
by little to recognize that this use of the ingenium proceeds according to 
certain rules; and he even gained the insight that the sayings of the wise, 
of those who know how to join science and virtue,?6 can be led back to 
rules. What we have here, then, is an adumbration around 1620 of the field 
toward which the Regulae was directed: the proper use of the ingenium ac- 
cording to certain simple rules that are themselves inherent in ingenium. 
That is, the native human endowment by its very nature is capable of di- 
recting itself well if it recognizes the essential characteristics of its nature. 
Thus ingenium is also closely related to another theme found in both the 
"Cogitationes privatae" and the Regulae, that even without a conscious 
knowledge there exists within the soul a small number of principles, rules, 
sparks, seeds—as they are variously called—that are sufficient for discov- 
ery and judgment about all things. 

It is almost just a corollary, then, that any theory of method, whether a 
method of invention for those blessed with a superb ingenium or simply a 
method of judging aright for those who have no more than the powers of 
ingenium common to all, would find its leading principle in the ingenium 
itself; and that such a theory would have not just a cognitive purpose, and 
certainly not just the goal of pure intellection, but also a practical pur- 
pose: the guidance of judgment in all things that are susceptible of judg- 
ment, including those things that the sensitive, responsive human spirit 
encounters in everyday living. 


E. THE MATHETICS OF INGENIUM IN THE REGULAE 


Ingenium, in a better than first approximation to Descartes's meaning, is 
the native endowment of the human being who is composed of body and 
soul (thus it would not be relevant to the soul that has been liberated 
from the body after death). All have this native endowment, but because 
of the particularities of their individual being, people would have a less or 
more retentive memory, a lesser or greater capability of imagining geo- 


26. At the beginning of the account of the Studium bonae mentis in his biography of 
Descartes, Baillet describes the Studium as "considerations on the desire we have to know, 
on the sciences, on the dispositions of the spirit for learning, on the order one must keep for 
acquiring wisdom [/a sagesse], that is, science with virtue, in joining the functions of the will 
with those of the understanding" (Baillet, Vie, 2:406; cited at AT X 191). 
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metrical figures, the need to exercise less or more attention to sense prop- 
erly, and so on. However, the very fact that this native endowment is the 
result of the coexistence of a knowing power and a body, a coexistence 
with typifying characteristics, means that the native endowment of every hu- 
man being can be employed similarly. Similarity does not guarantee equal 
success from person to person, but it does ensure that certain general 
principles or rules can be educed for the proper use of the native endow- 
ment. This native endowment, in particular its cognitively relevant aspects, 
would be most properly called ingenium. 

What does this imply? In light of the later Descartes we are tempted to 
conclude that he is simply giving us the kind of division of the human 
spirit, the anatomy of the res cogitans, that is characteristic of the Medita- 
tions, where we find thinking anatomized into sensation, imagination, and 
pure thinking. But we should recall that in the Meditations the division of 
the soul comes about as a result of the division of ideas into different kinds: 
those that appear to come to us from an external world (adventitious ideas), 
those that we make (factitious ideas), and those that are innate. The ideas 
that occupy ingenium certainly may be of the first two kinds, as the defini- 
tion of Rule 12 assures; and, as shall appear in the course of this analysis, 
ingenium can also work with ideas that might properly be called innate. 
Yet approaching the division of the soul by way of ideas is foreign to the 
Regulae. 

Descartes uses ‘idea’ in the Regulae twenty-two times; except for one, all 
occurrences come in Rule 12 and after. ‘Idea’ is used in the Regulae not in 
the sense of the Meditations, however, but in a more restricted one. If we 
put aside the exception of Rule 4, it is always used to indicate particular 
contents of phantasia. Thus, in the parlance of the Meditations, ‘idea’ re- 
fers either to an adventitious or to a factitious idea but not to an innate 
idea proper to pure thinking (like the concept of triangle or the idea of 
God). ‘Idea’ in the Regulae can therefore be taken as synonymous with 
‘corporeal image’ or ‘corporeal figure’ or, to use a term that Descartes 
employed in the early 1620s and that was the standard Scholastic term for 
the contents of the internal senses, ‘phantasm’. At any rate, to overempha- 
size ‘idea’ in the Regulae would be a mistake, for it is merely a synonym for 
images within internal sense psychology.?’ 


27. Roger Ariew and Marjorie Grene point out that in seventeenth-century literary usage 
‘idea’ referred to images, usually those of sense; there was “a more obscure and ambiguous 
complex of philosophical definitions," the central one being the exemplars in the divine 
mind. See Ariew and Grene, "Ideas, in and before Descartes," Journal of the History of Ideas 56, 
no. 1 (January 1995): 87-106; and also Stephen Gaukroger, “Descartes’s Early Doctrine of 
Clear and Distinct Ideas," Journal of the History of Ideas 53, no. 4 (October-December 1992): 
585-602. For the occurrences of ‘idea’ in the Regulae, see J.-R. Armogathe and J.-L Marion, 
Index des Regulae ad directionem ingenii de René Descartes, Lessico Intellettuale Europeo, no. 10, 
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'Ingenium' as Descartes specifically defines it in Rule 12 is not intrinsi- 
cally concerned with the provenance of the image but rather with the ability 
of the knowing power to occupy itself with it, whether it has come from 
sense, memory, or the activity of the knowing power itself. The cognitive 
power's act of occupying itself with images as such is ingenium. In this 
respect it could be said to resemble what we call the free play of the imag- 
ination. However, it is important to keep in mind that this play of the 
imagination is the knowing power's play and thus that it always retains a 
cognitive purpose. The freedom of this play is the power of variation for 
the sake of finding something interestingly the same or different, that is, 
for the sake of discovery. 

For example, the activity of constructing a geometrical proof would be 
largely in the domain of ingenium. In trying to prove that the three an- 
gle bisectors of a triangle intersect at a single point, we would ordinarily 
either just imagine a triangle with three angle bisectors, or, if our imagina- 
tive capacity were limited, we could draw a picture of a triangle with its 
angles all bisected. Then we would try to conceive how to go about the 
proof; in our imagination or on paper we would speculatively add new 
lines or follow any other strategy of modifying the figure that might sug- 
gest itself. Now clearly the drawing of a triangle involves our nerves, mus- 
cles, and limbs, as well as the apparatus of the external world, and as such 
it cannot be conceived as an act of ingenium alone, at least not in the 
strict sense of Descartes's definition. But the act of drawing is a direct con- 
sequence of the ingenial activity, so that especially given Rule 12's concep- 
tion of phantasia as the originator of muscle motions, it is not fanciful to 
call it an act of ingenium. Moreover, insofar as the cognitive power is look- 
ing at a figure on paper with the intent of coming to a proof of the pro- 
posed theorem, the sensation involved is part of the cognitive power's oc- 
cupying itself with the idea, and so it, in turn, may also be said to be an 
ingenial act. 

As we have just characterized ingenium, it looks mathematical, or rather 
geometrical. As such, the psychophysiology of Rule 12 could be seen as an 
introduction to the figurative mathematical representation of problems 
that Descartes takes up in earnest in the second part of the Regulae, espe- 


Corpus Cartesianum, no. 1 (Rome: Edizioni dell'Ateneo, 1976), s.v. ‘idea’. The one usage in 
the Regulae that does not conform occurs in Rule 4, at AT X 376 l. 19. In the stratigraphic 
theory of composition, this is considered part of Rule 4-B, with which Descartes is supposed 
to have begun the Regulae in October or November 1619, that is, in the period leading up to 
his dreams of the night of 10-11 November 1619. This occurrence in Rule 4-B is odd, be- 
cause it is the only one in the Regulae that does not have the sense ‘corporeal image’ but in- 
stead approaches the sense it has in the Meditations (in the Discourse both senses appear). Is 
this not a reason to doubt the very early dating that the stratigraphic theory attributes to 4-B? 
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Fig. 7. Discrete elements are used to picture something enumerable 
by a counting number. 


cially Rules 14 through 21. The art of mathematical representation taught 
there is without doubt ingenial activity. To recall the words of one of the 
"Cogitationes privatae," the imagination can use figures to conceive corpo- 
real things. But is ingenial activity confined to the representation by "bare 
figures" advised in Rule 14, or is it wider still? One thing that is clear is 
that the representations mandated by that rule are not of physical bodies 
but rather of the terms of problems and that we learn not just how to intro- 
duce quantitative measure into the terms of problems but also how to use 
figures to present schematically the relationships implied in a problem and 
between its terms. As Rule 14 points out, we are not to use just any figures 
but 


out of the innumerable different species of these, we are to use only those by 
which all the differences of habitudes [or relations] or proportions are most 
easily expressed. There are, however, strictly speaking two genera of things 
that are brought together for comparison with one another, multitudes and 
magnitudes; and so we have two genera of figures for proposing these things 
to our conception. For example, points [see fig. 7], by which is designated a 
triangular number, or the [family] tree which explicates someone's lineage 
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Fig. 8. Relationships between family members are pictured by a tree diagram. 


[see fig. 8], etc., are figures for exhibiting a multitude [discrete quantity]; 
those, however, which are continuous and undivided, like the triangle, square, 
etc. [see fig. 9], explicate magnitudes [= continuous quantity]. (AT X 450- 
451) 


It has been a commonplace in Descartes studies to assert that this is 
part and parcel of Descartes’s method of applying mathematical or alge- 
braic analysis to all problems. But this is a half-truth, and it describes the 
surface rather than the depths of Descartes’s aim. 

One applies a thing X to a thing Y either in the spirit of play or because 
one has the expectation that this application will be fruitful. A twentieth- 
century French philosopher might be willing to do the former, but it hardly 
seems credible as the basis for Descartes's early work. Why did Descartes 
believe that applying figures to problems of all kinds would be fruitful? 

We have already seen elements of the answer in the preceding chapters. 
First, it was not just any mathematics that Descartes wished to apply, but 
the mathematics of proportional relations; and that relational mathemat- 
ics was grounded in an ontological epistemology of analogy that implied 
similarity between different levels of being, a similarity that is in fact the 
ontological and epistemological ground of the applicability of mathemat- 
ics and that gives ontological and epistemological priority to a mathemat- 
ics of proportion. The very analogical structure of reality allowed for a 
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Fig. 9. Two-dimensional figures are used to picture different relationships. 


certain flexibility in the application of mathematics, however; it is not the 
case that Descartes believed that there was a privileged mathematical rep- 
resentation of a problem or relation, but that there were alternative ways 
of presenting or approaching problems. The analogical structure of reality 
is warrant that there are many kinds and degrees of similarity, so that no 
one thing can be said to be a perfect representation—except the thing 
itself, which is not a representation at all, although a thing might stand 
for its own essence. As Descartes conceived these matters in the 1620s, 
however, the human mind does not understand things in themselves or 
in their essences but within the activity of figuration that he had begun ex- 
ploring in the analogy notes of 1619-1621.?5 

This account immediately helps interpret the purpose of the second 
part of the Regulae. In the intended tripartite structure of the work, the first 
twelve rules were to (1) present the aim of a unified way to knowledge, (2) 
ground that knowledge in the two mental operations of intuition and de- 
duction, (3) propose the division of questions in the sequential search for 
simple natures to be followed by a resurvey in order from the simplest 
things to the thing sought, and (4) sketch a psychological and even physi- 
ological basis for the right use of the native endowment. After the state- 
ment of the founding theory in the first twelve comes the explication in 
the twenty-four that follow. The second twelve rules were to deal with per- 
fect problems, the third with imperfect problems. The second twelve rules, 
which teach how to present the scheme of relationships using lines and 
two-dimensional figures, serve two purposes: to train the reader (or Des- 
cartes the rememberer) not to ignore simpler things for the sake of the 
complex (perfect problems are easier to deal with than imperfect ones) 


28. I agree with Gàbe that before 1630 Descartes did not believe that human beings 
can know the essential natures of things per se; rather, one has a freedom of mind that al- 
lows one to approach things from many different perspectives. See Gabe, Descartes’ Selbstkritik, 


84-92. 
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and to show in the most basic way how the ingenium can use marks and 
lines to aid in the solution of problems of proportion. One does not have 
to worry immediately about whether things really exist in the way they are 
represented; the question of existence is one for the physicist to solve (AT 
X 448), not the teacher of the new organon of the Regulae. 


F. INGENIAL MATHEMATICS, OR THE ART 
OF MEMORY SUPPLANTED 


One of the chief lessons to be drawn from the second part of the Regulae is 
always to simplify. For example, in Rule 14 we are told: 


Finally it should be known that of the dimensions of continuous magnitude 
nothing is more distinctly conceived than length and width, and one should 
not attend to many [dimensions] simultaneously in the same figure when we 
are comparing two different ones with one another: because it is of the art 
that if we have more than two to compare with one another we run through 
these successively and attend to only two at any one time. 

These things having been noted, it is easily gathered that: here proposi- 
tions are no less to be abstracted from the figures of which Geometry treats, 
if the question is about these, than from any other matter; and for this use 
nothing is to be retained beyond rectilinear and rectangular surfaces, or 
straight lines, which we also call figures, because by means of these we could 
imagine a really extended subject no less than by means of surfaces, as has 
been said above; and finally by means of these same figures are to be exhib- 
ited sometimes continuous magnitudes, also sometimes a multitude or num- 
ber; and nothing simpler for expressing all differences of habitude can be 
invented by human industry. (AT X 452) 


At the outset of Rule 15, which follows immediately upon this paragraph, 
we are told that it is helpful to actually put images (species) before our eyes. 
The unit, for example, can be represented as having length and breadth 
(a square), as having only length (a line), or simply as an element of a 
multitude (a point); *but however it be depicted and conceived, we always 
understand it to be a subject in every way extended and capable of infinite 
dimensions" (453). If we need to attend to two terms of a proposition si- 
multaneously, ^we exhibit them to the eye by means of a rectangle, whose 
two sides are the two proposed magnitudes"; if the two magnitudes are in- 
commensurable, we use a simple rectangle, and if commensurable, we use 
a set of points or a rectangle composed of smaller unit rectangles so that 
their commensurability is evident. If we need to attend to just one mag- 
nitude, we present it either as a simple line or, if we will need to com- 
pare the line with a surface, as a rectangle, one side being the simple line 
and the other the unit length; or, if it is commensurable with the thing to 
which it is compared, by a set of points. 
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Everything propounded in the second part of the Regulae is for the 
sake of showing as simply as possible how problems with information suffi- 
cient for their solution can be attacked. None of the suggestions of Rules 
14 and 15 about figuration and refiguration has to do with expressing the 
"nature" of the thing in question; they are only presentations or exhi- 
bitions of some aspect relevant to the problem (what Descartes calls ‘di- 
mension’). Therefore Descartes is not effecting an ontological reduction of 
the things in question to mathematics; that is, he is not arguing implicitly 
or explicitly that things are essentially, or essentially expressed, by figures, 
numbers, or extension. Quite the contrary: relations and aspects of things 
are expressible in this way.? Moreover, whatever is not presently and im- 
mediately of concern in the problem does not need to be fully expressed 
but is to be kept in reserve by means of reminders, by marks rather than 
figures. This is a consequence of Descartes's behest that we never treat 
more than two things simultaneously. 


Besides, because we said that not more than two different dimensions out of 
the innumerable ones which can be depicted in our phantasia are to be con- 
templated with one and the same intuitus, either of the eyes or of mind: it is 
of great value to retain all the others so that they can easily occur whenever 
need requires; for which end memory seems to have been instituted by na- 
ture. (AT X 454) 


Since memory can be unreliable, and since we need to avoid diverting our 
attention, we make use of the invention of writing. 


We shall commit nothing at all to memory, but turning a free and entire 
phantasia over to the present ideas we shall depict whatever was to be re- 
tained on paper; and this [is to be done] by means of the briefest notes [i.e., 
marks or symbols], so that after we have inspected the single things distinctly 
according to Rule 9 we can according to Rule 11 run through them all with 
a very rapid motion of cogitation and intuit simultaneously as many as possi- 
ble. (AT X 455) 


Presently we shall have to deal with issues such as the meaning of 'di- 
mension', the problems that can and cannot be dealt with according to this 
procedure, the psychological act of running through things with a rapid 
motion of imaginative cogitation, and the significance of an intuition that 
can take place with respect both to the eyes and to the mind. For now we 
must note that Descartes is offering a technique of using the native faculties 


29. One thing to realize about these passages is that they are not concerned with the rep- 
resentation of things through figures but the exhibition of things and relations of things by 
means of other things—note that at AT X 453 ll. 13-15 the figures are described as a subject, 
not as an idea of thought—and that the ways or dimensions in which they can be exhibited 
are infinite. 


104 IMAGINATION AND THE REGULAE 


of the human being as simply and efficiently as possible in the working 
out of problems. The central faculty of this technique is imagination, that 
is, ingenium as the faculty of making and dealing with images or species in 
the phantasia and as the medium for translating those images in the mind 
into images and marks that appear on paper. The techniques are all accom- 
modated to the strengths and weaknesses of ingenium. Too many aspects 
considered at once will overtax it, so it is necessary to keep the aspects to 
no more than two at any one time. We do not have to rely solely on the 
ability of our phantasia to retain the images it is working with, since we 
can draw appropriate, simple figures on paper to represent the relation- 
ships they bear to others. (Note that this is literally a re-presentation of a 
symbolized presentation of the relations of the terms of a problem!) This 
simplification of the work of the mind need not lead to neglect of the to- 
tality of what is at issue, for we have memory and, even more important, 
the aid to memory called writing. All we need do at any given moment, 
then, is to devote our immediate attention to the one or two relationships 
under present consideration and to remember that this is but a part of the 
problem; we do not have to actively remember the rest, since the marks 
that we make will enable us to find our place easily. 

It is pertinent to recall Descartes's "Cogitationes privatae" entry about 
Schenckel's treatise on the art of memory. The medieval and early mod- 
ern art of memory was constructed on a psychophysiological understand- 
ing of the mind and its functions. Depending on the physical constitution 
of the brain, on the relative dryness or moisture, heat or cold of its various 
parts, it was conceived as able to retain more or less easily the images con- 
veyed to it by the senses and to impress more or less strongly those im- 
ages in the corporeal memory so that they might be preserved. Vivid things 
are more easily remembered than ordinary ones, so the art counsels con- 
fecting striking images whenever possible (and as taught by Schenckel, it 
also provides mnemonically stimulating conventional images, like a bow 
for the letter C) and keeping them well ordered by locating the images se- 
quentially in a familiar and thus easily remembered place. In his comment 
on Schenckel, Descartes noted that he had thought of alternatives that 
eliminated the need for memory: generating phantasms from other phan- 
tasms, and using images and figures to stand for the relationships between 
the elements of a problem. The Regulae implements accordingly a program 
in which the use of and need for often unreliable memory is minimized, 
by keeping only one or two things active in imagination and relegating the 
rest to paper, with the sequence of steps to be taken determined by the 
principles of the first twelve rules. Of course Descartes is not teaching an 
art designed primarily to help us memorize things, but one that facilitates 
the solving of problems by an analysis into elements and the reassembly of 
these elements into the desired whole, a problem solving that can be re- 


INGENIUM AND FIGURATION 105 


evoked and duplicated at any time and, unlike with things merely memo- 
rized, always with the full evidence of proof. 

According to the psychophysiological hypothesis of Rule 12, Descartes, 
like Schenckel, is basing this "art," as he not infrequently calls it, on an un- 
derstanding of the functions and physiology of the mind and brain. Rather 
than advise us to use vivid images of our own invention, however, he pro- 
vides us with a stock of reliably and exactly reproducible images: not bows 
for C and scales for justice, but rectangles, lines, and points. This would 
seem to offer rather striking evidence that Descartes is in principle carry- 
ing out in the Regulae the advice that in 1619-1621 he had already given 
himself in the context of a solution he had devised to a problem of mo- 
tion posed by Beeckman: 


As I put down the foundations of this science, motion which is everywhere 
equal [i.e., uniform motion] will be represented by a line, or a rectangular 
surface, or a parallelogram, or a parallelepiped; that it increases from one 
cause, by a triangle; from two, by a pyramid, as above; from three, by other 
figures. (AT X 220) 


And, as the note immediately following this remarks, "from these an infin- 
ity of questions can be solved." 

Indeed, in comparison with the "Cogitationes privatae," the Regulae ef- 
fects a simplification. No longer will the problem solver need pyramids 
and other complicated three-dimensional figures, but only simple rectan- 
gles, lines, and arrays of points. The mathematical representation of things 
and problems has been reduced to a bare minimum. 

But on the basis of what, and from what? We must remember that the 
mathematical technique introduced in the second part of the Regulae has 
a pedagogical purpose and so is maximally simple and that it rests on the 
identification of relevant aspects or dimensions of the problem at hand. 
We shall need to discuss where these dimensions come from and what 
they are before we can draw any definitive conclusions about the mathe- 
matical presentation of them; and, after all is said and done, the aim of 
problem solving must be to arrive at a rapid synthesis of all the elements 
into a whole that can, as it were, be intuited by a single act of mind. More- 
over, it is not perfectly evident how this mathematical presentation can be 
translated into the solution of the so-called imperfect problems, where 
not everything is clearly distinguishable. But there is a piece of important 
evidence about the drift of Descartes's thinking around 1628, evidence 
that brings Descartes's techniques rather closer to a mathematized version 
of the classical art of memory, that allows a significant role to what we call 
secondary qualities, and, finally, that suggests that the rules of the second 
part of the Regulae were not written before late 1628. 

The piece of evidence is an entry in the journal of Isaac Beeckman. In 
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October 1628, Descartes visited his friend whom he had not seen in nine 
years (and to whom it seems he had not even written since 1619!). In the 
course of the visit he revealed some of the mathematical and physical re- 
sults he had achieved in the intervening years. Beeckman recorded these 
in his Journal (see AT X 331-348). Under the ‘heading “A Certain Speci- 
men of Descartes's Algebra" he made an entry of particular interest. 


He says also he invented a general Algebra, and for it he uses not the fig- 
ures of bodies but only planes, because these are more easily insinuated into 
the mind; and so other things beyond Geometry are optimally expressed by 
these. 

He conceives unity by a small rectangle; thus also he conceives a point. 
Even a line or a radix [- an unknown] he conceives by a parallelogram, con- 
flated out of one side of this [unit] rectangle and [out] of the due length.*? 
A rectangle he conceives made out of so many radixes; a cube, made out of 
so many rectangles as the numbers indicate, reduced to oblong form; a bi- 
quadrate, in the same way, etc. Now he also explains all these things by lines, 
so that a represents a point, ba line, c a quadrangle, d a cube. In this way 
also f represented a cube made out of the multiplication of the quadrangle 
e by the number of the radix [see fig. 10]. 

With no less trouble he solves the same things by simple lines. . . . 

In particular he of course conceives a cube by three dimensions, as oth- 
ers also do; but the biquadratic [which would be a four-dimensional figure] 
he conceives as if out of a simple cube, which is considered as wooden, there 
comes to be a stone cube; and so for the whole thing a dimension is added; 
and if another dimension is to be added, he considers the cube iron; then 
golden, etc., which happens not only in gravity, but also in colors and all 
other qualities. Thus cutting out of the wooden cube three rectangles, he 
also conceives finally that he is cutting a cube conflated of woodenness, iron- 
ness, etc., alone, so that the iron cube is drawn through [perducatur] into a 
wooden one in the same way that the simple cube [is drawn through] into 
rectangles oberved in every genus.?! (AT X 333-334) 


Beeckman goes on to describe how one can solve equations using these 
techniques. 

Setting aside inevitable obscurities, we can see that in the fall of 1628 
Descartes was describing to Beeckman something akin to the techniques 
proposed in the second part of the Regulae, that is, the expression of all 
kinds of objects and relations, not just geometrical, by lines (in the third 
paragraph) and rectangular plane figures (in the first and second). But 
the fourth paragraph of Beeckman's entry describes something not to be 


30. That is, a line is represented by a rectangle that has as one side the line and the other 
the unit length. 

31. The concluding part of this last clause is garbled; the translation follows a sugges- 
tion of AT. 
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Fig. 10. The diagram that accompanies Beeckman's 28 October 1628 Journal en- 
try. All the elements of a problem are figured in two dimensions. The unit square 
is a; three of them put together form b; three of those put together end to end 
make c, whereas stacking three forms e; three of figure c make up d, while three 
of e make f. 


found in the Regulae, a technique that employs striking images not unrem- 
iniscent of those found in the second technique Descartes devised in re- 
sponse to the memory art of Schenckel, where he appealed to ascent on 
ladders, the hurling of spears, and the like, to help explicate the relations 
to one another of the elements of a series. A three-dimensional problem 
he conceives using a wooden cube, a four-dimensional one using stone, a 
five-dimensional using iron, and so on. But he uses not only gravity (per- 
haps the increasing specific weights of these materials is the significant 
comparative factor) but also colors and all other (secondary) qualities to 
differentiate problems. 

Is this the direction in which Descartes intended to develop the third 
part of the Regulae? Someone might object that the fourth paragraph of 
Beeckman's account presents a method so at odds with the others, not 
to mention with the Regulae, that this is implausible. Was Descartes, then, 
merely explaining to his friend a path he had formerly considered but had 
already rejected (and so perhaps Beeckman misunderstood this as part 
of Descartes's current algebra)? But this suggestion is highly implausible. 
Descartes was not in the habit of revealing even to friends anything he 
thought was imperfect, and unlike, say, a Kepler, he was not one to chroni- 
cle his missteps. Moreover, his introduction of cubes of different materials 
is not inconsistent with the method of representation in the Regulae if it is 
understood primarily as a ploy for keeping in mind, indeed embodying, all 
the dimensions of a problem. From Beeckman's description it seems that 
Descartes used these cubes to preserve multiple relations that could be 
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carved off as needed in the form of different cross sections, that is, rectan- 
gles, to which the kind of manipulations of lines and plane figures taught 
by the Regulae might be applied. The qualified cubes would thus be mem- 
ory devices. What seems to have happened between the ingenious ideas of 
October 1628 and the last rules of the Regular is that Descartes decided no 
longer to preserve all the dimensions in an actual geometrical figure, carv- 
ing off those rectangular combinations of two dimensions as they were 
needed, but instead to use exclusively simple marks or notations on paper 
to help remember the dimensions not currently in use while actively con- 
centrating on no more than two. 

As Descartes conceived of his geometricized algebra before late 1628, 
then, it was an art of imagination (and thus of ingenium) even closer to the 
classical art of using striking images for remembering than is the technique 
of the Regulae. All experienceable qualities, not just the easily quantifiable 
ones that we call primary, were eligible for use in this earlier method, al- 
though when it came down to actual calculations the solids with secondary 
qualities were to yield up the information they stored by a method of sec- 
tioning that results in lines and rectangles. In addition, unlike the Regulae, 
which gives pride of place to manipulating lines, the October 1628 method 
appears to privilege plane figures. 

Does the use of secondary qualities for memory images imply anything 
about Descartes's understanding of such qualities around 1628? What sec- 
ondary qualities have in their favor is that they enable one to construct sig- 
nificant images beyond three dimensions; but perhaps just as one needs a 
three-dimensional object before one can have a colored or a weighty one, 
one would start the construction of the object using the three geometri- 
cal dimensions and only then add other qualities. Yet we must also note 
that as early as the note on Schenckel, Descartes did not believe that the 
use of particular kinds of images implied an ontological commitment, for 
there he remarked that the signification (by images such as hurled spears) 
might be either true or fictitious. This continues to be the case in the Reg- 
ulae, where, in Rule 14, he says that the countless dimensions that are con- 
ceivable add nothing to the object, but “are understood in the same way 
whether they have a real foundation in the subjects themselves or have 
been excogitated out of the willed judgment [ex arbitrio] of our mind" (AT 
X 448). ‘Dimension’ is thus not to be identified simply with ‘geometric 
dimension'. The "Specimen of Descartes's Algebra" preserved in Beeck- 
man's Journal vigorously asserts that this technique applies as much to rep- 
resenting dimensions geometrically as to representing them by means of 
color, specific gravity, hardness, or any other quality. None of these are 
meant to be true pictures of material or spatial reality as it is in itself, but 
as means to the expression of relations for the sake of solving problems. If 
colors or the different specific gravities of materials can mirror the pro- 


INGENIUM AND FIGURATION 109 


portions or even just the order of real or possible relationships, then there 
is nothing to stand in the way of using them. Simplicity of expression and 
efficiency in contributing to solutions are the prime desiderata. 

An example from Rule 12 helps confirm that this pragmatism about 
representative devices holds even in the Regulae. There Descartes proposes 
conceiving colors according to different patterns of lines and rectangles. 
Someone thinking of the later philosophy might see here a programmatic 
reduction of secondary to primary qualities. Although I would not deny 
that it can be construed as a step tending toward that end, his motives 
seem to be tactical rather than strategic. First of all, the Regulae reflects an 
awakening interest in anatomy and physiology, but Descartes's use of stan- 
dard late sixteenth- and early seventeenth-century vocabulary and the lack 
of detail given in his psychophysiological hypothesis strongly suggest that 
he had done little more than read about these subjects and that he was 
trying to adapt what he had gleaned to his method of imaginative rep- 
resentation.? In explaining the process of sense perception, he argues 
that the senses take on impressions in the same way as wax receives the im- 
pression from a seal; the senses then make an impression in the sensus 
communis, which in turn carries the impression into the phantasia; and 
finally—although here the example of the wax and seal becomes analogi- 
cal rather than literal—the phantasia makes its impression on the know- 
ing power. All of this he understands as taking place instantaneously and 
rigidly; the model he gives is the simultaneous motion of all the parts of a 
pen when the nib end is moved. 

In this context he argues that the sensation of all qualities takes place 
by similar processes of impression; “thus the first opaque [surface] which 
is in the eye receives a figure impressed by the illumination endued with 
various colors; and the first membrane of the ears, nostrils, and tongue 
that is impervious to the object also thus borrows a new figure from sound, 
odor, and flavor" (AT X 412-413). Accustomed as we are to Descartes's 
only slightly later conception (as expressed at the outset of Le Monde, per- 
haps as early as 1630 and no later than 1633) of an instantaneous motion 
transmitted through space and along the nerves to the pineal gland, we 
feel the strong urge to read this as a first, clumsy way of putting that con- 
ception, but the interesting thing is that he does not state or apparently 


32. A firsthand knowledge of such things came later. In early 1630, Descartes tells Mer- 
senne that he is studying chemistry and anatomy and learning things that are not in any 
book (15 April 1630, AT I 137). In late 1632, we find him writing to Mersenne that he is do- 
ing anatomical dissections (November/December 1632, AT I 263). His progress must have 
been prodigious, for he was invited to assume the chair in theory of medicine at the Univer- 
sity of Bologna in 1633. See Vincenzo Busacchi, *La chiamata di Cartesio alla cattedra emi- 
nente di teorica della medicina nello studio di Bologna nel 1633," Pagine di storia della medi- 
cina 11, no. 2 (1967): 9-19. 
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even intend this. The analogy to the motion of the whole pen does not 
imply that he is thinking of motion along the nerves. The nerves enter in 
only later, where they are identified as the medium of the active motive 
power of the body (AT X 414) rather than of the passive reception of im- 
pressions. The pen's motion appears simply to confirm that the impres- 
sion on the sense organ can be transmitted whole and entire in an instant, 
not that the different parts of the impression are carried along different 
nerve paths (the Regulae gives no suggestion of this later conception). Des- 
cartes simply does not offer much information about the nerves and their 
modalities; this probably ought to lead one to conclude that he had not 
yet thought these things out in detail. But it is clear that he still thinks of 
colored light, sounds, odors, and flavors—not motions—as the agents ef- 
fectively impressing themselves on the senses, a fact that is scarcely com- 
patible with his having already arrived at a significant primary-secondary 
distinction. 
In this context he goes on to suggest a way of expressing color by figures. 


And this [i.e., the notion that the first membrane receives an impression 
from light, sound, etc.] greatly helps in conceiving all things, since nothing 
falls under the senses more easily than figure: for it is touched and seen. 
However, nothing false follows from this supposition any more than from 
some other, as is demonstrated from this, that the concept of figure is so 
common and simple as to be involved in every sensible thing. For example, 
suppose color is some force, you will nevertheless not deny that it is ex- 
tended, and consequently figured. Therefore what incommodious thing fol- 
lows if, taking care not to uselessly admit and rashly contrive any new entity, 
we do not even deny anything about color that pleases others but only ab- 
stract from everything else what has the nature of figure, and conceive the 
diversity that there is between white, blue, red, etc., as that between these or 
similar figures, etc. [see fig. 11]? The same can be said about all things, 
since it is certain that the infinite multitude of figures suffices to express all 
differences of sensible things. (AT X 413) 


What appears to be happening is this: On the basis of the physical and 
physiological aspects of his hypothesis, it is plausible that all sensations make 
changes in the shape of the receptive membranes of the sense organs. 
This shape is immediately transmitted, apparently without deformation, 
along some unspecified route to the sensus communis, which can impress 
it on the phantasia, which in turn can (analogically) impress it on the 
knowing power. Whatever one thinks of the nature of sensation, it is un- 
doubted (Descartes asserts) that the thing sensed has extension; this na- 
ture, extension, is simple and common to all sensibilia. And if we consider 
geometry, we see that the variety of figures is so rich that all differences be- 
tween things can be expressed by them. 


INGENIUM AND FIGURATION TTA 


Fig. 11. Descartes's speculative example of how various colors might be 
represented by different geometric figures. 


There are several levels in this argument. Descartes allows, as a propo- 
nent of analogical method must, that there are other suppositions possi- 
ble for presenting the differences in colors (he remarks that other people 
might hold certain beliefs about color that his supposition does not deny, 
but also that nothing false follows from his any more than from some oth- 
ers; AT X 413). But physical things are extended, and so we are not to be 
surprised that extension and figure could be transmitted to and within our 
physiological apparatus. In any case, the figures of things transmitted in 
the physical and physiological processes will contribute something to the 
sensation/impression. Moreover, even if there is something fictional about 
the particular figurative representation we choose (say) for colors, never- 
theless the differences in the figures can easily stand in for the differences 
between things. Perhaps some day we will even be fortunate enough to 
come upon the precise differences that distinguish them, or at least upon 
a system of figures that perfectly mirrors the system of relations between 
colors. 

One might recall again a relevant note from the "Cogitationes privatae": 
"The cognition of natural things by human beings [occurs] solely through 
the similitude of those things that fall under sense: and indeed we judge 
that person to have more truly philosophized who will have more success- 
fully assimilated the thing sought to what is cognized by sense" (AT X 218- 
219). In light of the psychophysiology of Rule 12, what falls under the 
senses in all cases is impressed figure, if nothing else (though we are not 
told we can conclude that this is all that can be impressed, and in fact the 
opposite is suggested). Therefore the one who reasons about natural things 
will use such figures and perhaps other sensible (and imaginable) things 
as well to philosophize more truly than one who does not. 

It is curious that in some sense Descartes is trying in Rule 12 to take 
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advantage of both of his alternatives to the memory art of Schenckel. One 
was "natural," based on real causes: if the cause was identified, its cor- 
responding image(s) or sequence of images in the mind could be repro- 
duced at will. The other was a compromise between the artificial and the 
natural: a network of relationships might be analogically expressed through 
otherwise unrelated images (spears, ladders, stairs, and the like). On the 
one hand, Descartes in Rule 12 wants us to agree that the transmission of 
images from a thing to our senses to our knowing power is as he describes 
it and that the extendedness of the objects of sense is a real cause of the 
extension of the figuration in the organ's membrane; on the other hand, 
he is willing to be satisfied with analogy, that things are something like this, 
and with the thought that it is the differences of things and not their es- 
sence that are being expressed. Figures are simply marks that can bring 
these things and their interrelations to mind. He is still fundamentally ap- 
pealing to the notion that things are related to one another by (not neces- 
sarily geometric or algebraic) analogy and proportion. 

In the next chapters we will consider how the first part of the Regulae 
is also caught between the causal and the representative, between the lit- 
eral and the analogical. But first it might be helpful to conclude with a 
speculative sketch of Descartes's progress in the use of imagination. In late 
1618, the imagination was for Descartes the synthetic cognitive power able 
to recognize and construe proportions that are presented or revealed dis- 
cursively, bit by bit (as in the progress of a song or the fits and starts of 
problem solving). His inclination to give cognitive primacy to imagination 
was undoubtedly encouraged by Beeckman, who believed that everything 
in the understanding of nature ought to be picturable**—and thus began 
a shift to the paradigm (and analogy) of the visible and the manipulable. 
In the period 1619-1621, in part under the stimulus of his innovations in 
addressing the general theory of mathematical proportions, he elaborated 
an ontological epistemology of resemblance, according to which corpo- 
real imagination could figure bodies, and bodies in turn could figure spir- 
itual things. He believed that the chief instrument of discovery and of con- 
ceiving proportions was imagination and searched for ways to systematize 
and methodize it, especially its ability to move from image to image. Two 
possibilities he explored were that of generating a whole series of images 
by beginning with causes and that of expressing the relations of sequen- 
tialized objects by memory images that somehow mirror actual relations. 
When we become privy to his thoughts again after a seven-year hiatus, we 
see that he has universalized the geometrical figuration of relations as the 
foundation of a problem-solving method (his geometric algebra) but that 
he has not altogether abandoned nongeometrical images. Then, in the 


33. See van Berkel, /saac Beeckman, chap. 7, and 317-319 (English summary). 
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final stage of the composition of the Regulae, after October 1628, he de- 
cides to abandon the use of secondary qualities as a part of his problem- 
solving armamentarium in favor of the marks and symbols of writing and 
to definitively set aside the use of figures of dimensions above two. 

None of this had anything to do with the principal tenets of his later 
philosophy; for example, he was not motivated by any ontological impera- 
tive to reduce ordinary objects to pure extension. Rather, he was driven by 
the need to invent efficient devices for expressing and solving problems 
according to proportionality, whether or not those devices had anything 
directly to do with the way things exist in reality. Nevertheless, the work- 
ing out of the details of the imaginative method, especially his nascent 
concern with the physical and physiological transmission of images, began 
to produce tensions that ultimately led to a breakdown in the theory. The 
place where those tensions become evident is in the first part of the Regu- 
lae, Rules 1 through 12, to which we now turn. 


FOUR 


Intuitus, Deductio, and Method 


The Psychological Foundations 
of Universal Mathesis 


Let us speculate for a moment about what happens if the position of the 
earliest writings is driven toward logical limits. Its basic contention is that 
some things can be used to figure, conceive, and understand other things, 
ultimately because they are interrelated within a cosmic harmony. Two 
questions come immediately to mind: Are there things within this har- 
mony that are privileged; that is, are there some things more fundamental 
or more worth knowing than others? And what is the nature of the rela- 
tionship between figures and the bodies they image, and between bodies 
and the higher truths those bodies image? 


A. SYMBOLS, ANALOGY, AND THE ONTOLOGY/ 
PSYCHOLOGY OF RESEMBLANCE 


The answer to the second question looks fairly simple: the figure, whether 
we take this term literally or metaphorically, in some way represents or 
symbolizes the object conceived through it. The basic relationship would 
be one of representation or symbolization. This answer is minimally illu- 
minating, however, because it is merely generic. As Descartes will point out 
at the beginning of Le Monde, words too represent thoughts or things, yet 
without any need of resemblance. They no more need to be like the thing 
than marks that we make on paper to keep track of the parts of a problem 
not currently under consideration need to be like the thing they stand for 
(AT XI 4). In asking about the relationship between figures and bodies we 
are not, however, asking how the letter a relates to a number, a line, or 
anything else, but rather how, for example, an oval stands in relation to an 
egg, a shade of blue to the sky, wind to spirit, and the like. With the egg's 
shape and the sky's color the kind of relationship seems obvious: we iden- 
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tify a feature of the object and portray it according to some schema, not, 
however, to isolate the feature and its schematic representation, which 
rather we take for granted, but instead to use these to get a better fix on 
the object in question and the relations within which it stands. One takes 
what amounts to a part, or a schematized part, of the object to get at the 
object's place in a network of relations. In an analogical universe, every- 
thing is expressive of other things, so the particular nature of any individ- 
ual thing is not as important as its relationship to others. 

Reminding ourselves of the earlier discussion of the symbol can help 
bring this into focus. Among the Greeks a symbolon was a part of a coin 
that had been split as the mark and seal of an agreement. Since coins in a 
money economy are the medium of exchange, they themselves participate 
in the nature of exchange or transaction and so are not mere physical ob- 
jects. A transaction requires the performance by several parties; the parti- 
tioning of the coin mirrors this character. The completion of the trans- 
action is imaged in the rejoining of the coin's parts into a whole. The 
network of relations created around the symbolon thus schematically dis- 
plays features that are similar to that which it symbolizes, and the symbol 
and the symbolized share, each in its own plane, at least these features, 
and each of the two can be viewed in the perspective of the other. In the 
case of a contract, one can view the symbolon from the perspective of 
the plane of economic transactions, or the transaction from the plane of 
the divided symbolon. 

In corporeal imagining, each aspect of the body in question is part of a 
whole. Viewing the body under the aspect of weight will evoke a different 
network of relationships and different results than will viewing it under the 
aspect of size or color or shape. If our interest is in the totality of being 
of that particular thing, we might imagine our cognitive goal to be bring- 
ing together all the parts or aspects for a full and clear conception of the 
thing, and we might want to call this representation proper of the thing. But 
this is a misleading way of approaching the questions of analogy in Des- 
cartes's early philosophy. In an analogical world, each thing is capable of 
representing many other things; moreover, conceiving a thing is achieved 
through the representation of aspects of the thing, rather than by a single 
image that is taken to be its paradigmatic, total representation. That is, 
there is no necessary implication that the end result will be a single (true) 
image that can be called the representation (or, using a later locution, the 
idea) of the thing. A representation is always a representation, one among 
the many possible needed to bring the thing in question into clear focus 
in one respect or another. 

Imaginative cognition as conceived by the early Descartes is a partializ- 
ing, discursive process. The body perceived is imaginatively brought into 
relationship with other things in certain respects (under an aspect, along 
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a certain axis). One might even try to bring these respects or aspects into 
relationship with one another (e.g., weight or shape could be related to 
density, or color to texture), but then one would have to decide whether 
these could be brought into a direct relationship or only an indirect one. 
Insofar as the origin of one's questioning is to conceive a body in its rela- 
tionships, one might suspect that the relationship of aspect to aspect has 
to be conceived by way of a particular instance or instances. At any rate, 
what is essential to imaginative seeing within an analogical universe is that 
a characteristic of one thing can adumbrate an analogous characteristic 
in other kinds of things, and the relationships between things can be mir- 
rored by other things. In this kind of universe such relationships and char- 
acteristics have a meaning relatively independent of any instance. A partic- 
ular egg may be blue and oval, but the blueness and the ovalness suggest 
interconnections based on the nature of blueness and ovalness rather than 
on the nature of the egg, and their conjunction may be meaningful apart 
from any particular thing in which they appear together. 

So much for corporeal imagination. Does intellectual imagination, which 
uses bodily things to figure higher, spiritual things, function similarly? How, 
for example, does wind figure spirit? The strategy of identifying features is 
not so clearly applicable, or one should say it is applicable only by stretch- 
ing analogy even further. A body can be imaged in three dimensions by a 
geometrical solid (or by a two-dimensional figure projected onto a plane 
from a given vantage point), it has a color that can be seen, an odor that 
can be smelled, a hardness and texture that can be felt, and so on. We can 
conceive of each of these aspects guiding and focusing our imaginative 
attention. How does this translate into employing bodies to figure spiri- 
tual things? We cannot appeal to mathematics, because mathematics itself 
could be conceived as still within the limits of the corporeal insofar as it 
presupposes spatial extension. 

It is not clear that Descartes gives us a concrete sample of intellectual 
figuring, unless we take his three dreams of 10-11 November 1619 as a 
revelation of Olympian or spiritual truths. Whatever the difficulties pre- 
sented by the dreams, the account given by Baillet evidences a belief that 
lower or corporeal things can signify spiritual truths. In the narrative Des- 
cartes takes particular things as standing for higher ones (the Corpus poet- 
arum, a collection of poetry, he interprets as science and wisdom joined 
together, the dictionary that appears he considers to be the sciences gath- 
ered into a whole, the melon that he is supposed to deliver to an acquain- 
tance is taken for solitude, the wind that opposes him for a good or evil 
spirit). Yet it is also important that this “standing for” takes place within 
and depends on a narrative context. The dreams themselves, whose mean- 
ing Descartes begins interpreting while still dreaming the third dream, do 
not immediately reveal their significance any more than a body presented 
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to our senses is instantaneously understood in a clear conception. Just as 
we "interpret" the body by figuring it through aspects configured toward 
larger contexts linking individuals that share in the aspect in some way, so 
we interpret the dream by parts that are reciprocally configured to consti- 
tute, or at least to point toward, a larger, integrated context. That is, imag- 
ination, both corporeal and spiritual/intellectual, construes or constructs 
meaning as part of a narrative. Both show the power of interpretation at 
work. 

This approach can help bring the imagination of the Compendium musi- 
cae, which is audial, into clearer conformity with the visual imagination of 
the "Cogitationes privatae." Each begins with things that are somehow pre- 
sented or given (to hearing, to sensation in general, to protocognition); 
something is subsequently, yet almost immediately, detached from the given 
(proportions in sound, various qualities and quantities pertaining to bod- 
ies, aspects of possible signification in spiritual things), and through this 
detachment we try to conceive the entirety better. The process is discur- 
sive, and it involves a recognition of something that is already present but 
not—at least not initially—expressly or clearly noticed. 

Still, a difference remains that is not unimportant for the later develop- 
ment of Descartes's conception of the uses of imagination. If you look at 
a body, you are in some sense instantaneously in possession of the whole 
that needs to be construed; likewise if you have an intimation of a higher 
truth. But a song is intrinsically extended through time, and one never has 
the whole immediately in one's possession—though it does make sense to 
say that there is such a thing as a whole song, appreciating which depends 
on a discursive account and therefore on memory. Memory is more ob- 
viously involved in the construal of music than in the construal of bod- 
ies and spiritual truths. More obviously, but perhaps not more essentially, 
since in vision the thing in question does not reveal the full extent of its 
relationships, which must be construed by an activity of mind. Interpreta- 
tion in either case is arrived at through a discursive process, and, unless the 
chain of interpretation is at the last step abrogated by an immediate intu- 
ition of the whole truth, understanding requires recall of the whole chain. 
Whether that is done in the direct presence of a body or only through the 
memory of the object that we wish to understand (whether it is music, a 
body, or a spiritual thing) would seem to be of subordinate importance. As 
I have already noted and as shall be further confirmed presently, the Reg- 
ulae attempts to give aids to replace memory, so that in the last analysis 
memory will be virtually overcome. 

A discursive process of knowing, whether it is rational or imaginative, 
can come to a proper end only if there are self-evidencing truths, phe- 
nomena that reveal their meaning simply in terms of themselves; other- 
wise the discursion would be open-ended. If it were open-ended, there 
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night still be a possibility of knowledge if the entire cosmos were traversed 
aut ultimately conceived (e.g. in a kind of circularity that avoided being 
vicious by eucompassiug everything). But from the beginning of his specu- 
tations about imaginative knowing Descartes assumed that knowledge is 
locally determinate. That is, knowledge is directed toward a given object 
(es à falling cannonball) or class of objects (all falling things), and the 
process of discursion operates in a local logical space determined by the 
relationships between the imaged features and the object. (Here ‘imaged 
features’ ixa first approximation to the simple natures of the Regulae, which 
will be examined iu chapter 5.) One conceives the object not in remote 
relationship, for instance to an essence, but only in local relationship to 
ihe Waageable feature that has struck one as relevant. Having conceived 
the given object and similar ones according to the degree to which they 
exhibit the isolated. feature, one can use them and their relationships to 
couceive different, even higher, truths. To give an illustration (not found 
iu Descartes), a lead ball might figure the gravity of matter and contrast with 
the lightaesa of a flame, which figures spirit. This process of coming to 
know is analogical but still more or less determinate; it works within the 
logical or imagistic space established by a discursivity that analyzes the re- 
lauons present ia or exhibited by the object, and thus it is, in a somewhat 
more extended sense of the term, still locally determinate. The philosopher 
or savant thus learns to discipline the imaginative leaps that the poet makes; 
sumed by the spark of truth poetic imagination. reveals, the philosopher 
‘ils oa, item by item, through step-by-step imaginative discursion, the logi- 
cal space that the poet typically overleaps. 

lihis brings us back to our first question, whether in an analogical uni- 
verse there are privileged truths, It might be argued, on the basis of the 
iwodmaginations note, that two things are privileged: the bodies that are 
conceived by figures and the spiritual things that are figured by bodies. 
Because bodies are in one case the end and in the other the means, we 
Dave a kiad of hierarchy: lowest of all are the figures, then come bodies, 
then spiritual things, It does not take too much imagination to see that 
here ave traces of Plato's divided line here (Republic, bk. 6, 5o09D-511D). 
lbe Duc which represents both powers of mind and the objects experi- 
cusexl by those powers, from the highest intelligence (nous) to phantasia, 
vu Plato s Ideas to the images of things—is arrived at by dividing a line 
“BMA ML iuto two parts according to a given proportion and then dividing 
each of those parts again by the same proportion. In this line what holds 
vgs ace the divisions is the proportionality that obtains between the parts 
wd the corresponding ability of each part of the line to serve as a more or 
Saa chatant image of the other parts. The question can easily arise, What is 
he Ullanace object of Knowing? Is it the /deas at the intelligible end of the 
is, OL Lhe pioperüenaüiies that make the line into a whole? Do we look to 


INTUITUS, DEDUCTIO, AND METHOD 119 


the ultimate essences of things, or do we look to the proportionalities that 
underlie the imaging relationship between the parts of the ontological and 
psychological hierarchies represented on the line, an imaging relationship 
that acts according to proportions and gives rise to the resemblances be- 
tween the different parts of the line? A similar question can be put to Des- 
cartes: Is it ultimately the highest things that we seek, the Olympian things, 
or is it an understanding of the analogical working of the entire cosmos? 

On the one hand, we are inclined to answer that the spiritual things are 
privileged, are most worth knowing. Again citing Plato, in the intelligible 
part of the line, divided into the mathematicals (which are the founda- 
tions of discursive sciences) and the Ideas, it is the Ideas that are most 
worth knowing. But, on the other hand, what is most comprehensively 
true is the systematic relationships of all the parts of the line to one an- 
other, relationships that produce resemblances. Resemblance according to 
proportionality itself thereby gains an ontological status. Perhaps that is 
what is most worth knowing. 

At this juncture there arises a difficulty. If there is a proportionality that 
governs the whole divided line, and proportionality is mathematical, but 
the mathematicals are not the very highest part of the line, how can pro- 
portionalized resemblances be most important of all? In addition, if we 
use a wooden triangle to envision the mathematics of a triangle, we are 
using something on the third level (physical things) as an image of some- 
thing on the second (mathematicals); but if we imagine the outline of that 
wooden triangle, as we would in imaginative cognition, are we not de- 
scending to the fourth level, that of shadows or images of physical objects, 
rather than ascending to the second (even though an argument might be 
made that we are descending to the fourth for the sake of more easily con- 
ceiving pure, second-level mathematicals)? 

Since my purpose is not to present an argument about Plato's line 
but rather to clarify the network of problems that Descartes was facing ex- 
plicitly or implicitly, let us return the questioning to him. We come to un- 
derstand things, not directly, but by way of intermediaries, by figures in 
the broadest sense of that term. This implies that we never (or at least 
rarely) conceive or understand things directly; we must, as it were, estab- 
lish a distance from the thing—the corporeal object as sensed or the spiri- 
tual truth as intimated—by trying to "figure it out." We need some power 
or faculty that permits this. The one that Descartes identified in the two- 
imaginations note is imagination: not just corporeal, not just intellectual, 
but the combination of both, which together can figure out what presents 
itself to sense and what is present to intellect. 

Let us turn again to intellect. If what we said earlier about needing an 
intermediary in order to understand is true, then intellect must perform 
its act of understanding by way of this intermediary, by way of a figuration 
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worked out by imagination. I believe that this is precisely the position held 
in the Regulae and that the tensions arising in that work are largely a re- 
sult of Descartes's trying to erect on this basis a coherent and wide-ranging 
theory of the knowing powers and what is known. Given the speculations 
we have just undertaken, we might.expect that certain problems will arise: 
for example, whether there are exceptions to intermediation (e.g., if at least 
some things are not images but fundamental realities, or if intellection 
can take place without using an image); how imagination in the lower, 
corporeal sense cooperates with intellect; whether there is a distinction 
between the higher, intellectual imagination and intellect pure and simple; 
whether the mathematics of proportionality has an absolutely privileged 
status or is simply a tool; and, above all, whether the activity of imagining, 
of figuring one thing in light of another, is separable from its objects. We 
in fact find all of these things at the heart of the Regulae—a confirmation 
that it is an attempt to work out the consequences of imaginative knowing 
in a comprehensive way. 


B. THE PSYCHOPHYSIOLOGY OF UNIVERSAL MATHESIS 


The psychology of Scholasticism underpins an understanding of scien- 
tific knowing that begins with the senses and ends in the abstraction from 
phantasms of an intelligible species, in accordance with which one can un- 
derstand objects sensed or remembered and from which one might ulti- 
mately ascend to a knowledge of noncorporeal things: not just of the hu- 
man spirit and God but also, more generally, of the forms or essences that 
are the natures of corporeal things and that when compounded with mat- 
ter constitute substances. This psychological process supports a notion of 
science that gives privilege of place to what signifies the abstracta, the terms. 
Terms are combined in judgments and then detached from and reattached 
to one another in discursive reasoning, in particular by dint of syllogistic 
argument. 

The doctrine of internal senses and the supporting physiology of exter- 
nal and internal sensation was at the center of this process of coming to 
know, and its peculiarities created both opportunities and problems. If all 
knowing begins in sensation and requires the intermediation of a phan- 
tasm, then a deeper knowledge of the corporeal workings of the external 
and internal sense organs and powers might well lead to improvements in 
knowing by capitalizing on their abilities and compensating for their limi- 
tations, and it might facilitate the ease and swiftness of discovering new 
truths. At the very least one might learn how to remove obstacles that an 
undisciplined or careless use of these faculties put in the way of knowing. 
Presumably such improvements could come about by various actions taken 
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in the everyday, corporeal world, for example by prescribing exercises or 
using medical or mechanical means. 

Whether one could directly intervene to improve the working of the il- 
lumination of the phantasm by agent intellect (or the light of nature) would 
seem less likely. Light illuminates what it will; whether we see depends on 
the state of our bodies—this we might act to improve—and on whether we 
pay attention. Paying attention would seem to be in part a noncorporeal 
function that we might improve through practice and discipline. Yet this 
would train the will more than the intellect, for in the last analysis whether 
we see what we are looking'toward, especially when it is not corporeal and 
seeing takes place in a metaphorical sense, is not finally up to us. If the 
light does not reveal something, then we cannot see it. 

A further problem is how the physics of the world and the physiology of 
our bodies support scientific knowing. If, in particular, something in mate- 
rial things needs to be conveyed to the sense organs to provide us with a 
stimulus to knowing, then any limitations on the accuracy of the physical 
and physiological processes will adversely affect knowing. If, for example, 
no transparent medium can perfectly convey the sensible form of color to 
our eyes, or if the nerve processes can convey it to the cerebral centers of 
the internal senses only in diminished perfection, then there will be a 
limit in principle to how well the knowable that is in the sensible things 
(the form or essence) can be understood. This holds true even if it were 
in some sense proportionality that was conveyed in these processes. In 
fact, it might hold more critically, for a harmonious proportion can be de- 
stroyed by very small deviations in the component quantities. 

If the process that brings the sensible forms to the brain is defective, 
perhaps there is nevertheless a possibility of at least schematically improv- 
ing what can be derived from them. The biplanarity that allows human be- 
ings to see one thing in terms of another might be used to correct one 
image in the light of others. The use of mathematics, which has an exacti- 
tude exceeding that of the everyday world, might elucidate commonalities 
and counterbalance distortions. The power of recognizing proportion and 
analogy might by its very nature allow the human ingenium to correct 
slight, or even substantial, imperfections. 

But this demands a kind of seeing that transcends the merely corpo- 
real, that brings to the seeing more than is in the seen; it also raises prob- 
lems about how the evidence that is implicit in corporeal things comes to 
light, how it is taken hold of in consciousness. Do we take hold of some- 
thing that is in the objects or is immediately derived from them? How do 
we understand what is complex? How do we understand what is simple 
and know that it is simple? How do we forestall the problems that can 
arise because of defects in memory, even over the very short term? Can we 
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be sure that discursive reasoning, which moves from thing to thing. does 
not obscure the clarity of each individual step in the reasoning? 


C. INTUITUS, DEDUCTIO, AND THE ACTIVITY 
OF COGITATION* 


The first two rules of Part I of the Regulae set out the basic premises. Rule 
1 states that the aim of study is the direction of ingenium so that it can 
form true and solid judgments about everything that comes before it. Re- 
jecting the Aristotelian-Scholastic division of the sciences according to sub- 
ject matter, Descartes claims that "since all the sciences are nothing other 
than human wisdom [humana sapientia], which always remains one and 
the same, however much it is applied to different subjects, and since it re- 
ceives no greater distinction from these things than does the light of the 
Sun from the variety of the things it shines on, there is no need to confine 
ingenia to any limits" (AT X 360). Although he looks forward to pursuing 
sciences useful for the commodity of life and the pleasure of contemplat- 
ing the truth, which are legitimate fruits of science, he points out that we 
often overlook small things that seem neither useful nor interesting but 
that are nevertheless essential to knowing other things and that “it is to be 
believed that all [sciences] are so interconnected that it is by far easier to 
learn them simultaneously joined than to separate a single one from the 
others." Thus one should *think only of increasing the natural light of rea- 
son, not in order to resolve this or that difficulty of the school but so that 
in the individual events of life the intellect might show forth to the will 
what ought to be chosen." In this way one will make more rapid progress 
than by pursuing particular studies (AT X 361). 

Rule 2, developing the theme that our ordinary ways of pursuing knowl- 
edge are defective, argues that we often in effect diminish our knowledge 
by forming opinions about things that are too difficult. We should turn 
our attention only to those objects for which our ingenia appear sufficient 
to deliver certain and indubitable cognition; and so “we reject all those 
merely probable cognitions, and we hold that things are to be believed 
only if they are perfectly cognized and it is not possible to doubt them" (AT 
X 362). There are, Descartes insists, many more such cognitions than peo- 
ple think. The learned have by and large neglected them, despite the fact 
that they would "suffice for the certain demonstration of countless propo- 
sitions which hitherto they have not been able to treat except probably.” 

In what at first may seem to be a partial recantation of the position just 
established, Descartes notes that there is hardly any question in the ex- 
isting sciences that is not a matter of controversy. “Therefore about all 
things of which there are probable opinions in this way we seem unable to 
acquire a perfect science, because it is not permitted without temerity to 
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hope for more from ourselves than others have exhibited; so that if we do 
our reckoning well, only Arithmetic and Geometry remain, of the sciences 
already discovered, to which the observance of this rule leads us" (AT X 
363). The accusation against the learned would thus become that they 
have neglected mathematics; but, as events will show, the recantation is 
more rhetorical than real, since a proper consideration of the basis of 
mathematical certainty opens up a new vista of knowing. He goes on to say 
that it is after all still better to exercise the ingenia of youth with uncertain 
opinions and move them to a spirit of emulating their masters than to 
leave them to their own devices. Those who are no longer under the tute- 
lage of a master, however, and who wish to ascend to the heights of human 
cognition must follow the rule of not abusing leisure by pursuing difficult 
things and thus ultimately only adding to doubts. Easier things must not 
be neglected. 

Arithmetic and geometry are "free from every vice of falsity and uncer- 
tainty” precisely because they are so easy. “To consider more diligently the 
reason why this is so it is to be noted first that we arrive at the cognition 
of things in two ways, namely, through experience or deduction." Experi- 
ences of things, however, are often fallacious, while deduction or "pure 
illation of one thing from another” never goes wrong for even the mini- 
mally rational mind—though the deduction can be missed if the mind over- 
looks it. Every deception of human beings is thus due solely to the fact 
"that certain little-understood experiences are supposed or judgments are 
set down rashly and without foundation." The greater certainty of mathe- 
matical disciplines arises because "these alone are engaged with objects so 
pure and simple that they suppose nothing at all that experience might 
render uncertain, but the whole consists in consequences to be deduced 
rationally. Thus they are the easiest and most perspicuous of all and have 
an object such as we require, since in those things it seems that, apart from 
inadvertence, the human being scarcely ever fails." The conclusion to be 
drawn is "not, however, that only Arithmetic and Geometry are to be stud- 
ied, but only that those inquiring into the right road of truth ought to be 
occupied with no object about which they cannot have certainty equal to 
arithmetical and geometrical demonstrations" (AT X 366). 

To summarize and elaborate: by the end of Rule 2, we have been told 
that there is a fundamental unity to knowledge, whether theoretical or 
practical; that this unity can be cultivated by increasing the natural light of 
reason; that there are two ways to knowledge, experience and deduction; 
that, as the pure deduction! of one thing from another shows, the human 
mind is incapable of making a mistake where the object of knowledge is 
simple, although it is possible that we might overlook such simple things; 


1. That deductio is rather different from its ordinary meaning I shall show presently. 
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and therefore that instead of pursuing complex and difficult problems, we 
should try first to notice and know the simple things, since only with them 
can we evade the uncertainties produced by fallacious experience. 

When the mind is presented with simple things, it makes no mistakes in 
deduction. The advantage of mathematics is that it deals with simple ob- 
jects not falsifiable by new experiénces—they simply appear as they are 
and can always be experienced in an unfalsifiable simplicity. It is impor- 
tant to notice here that Descartes is not making deduction and mathemat- 
ics the paradigm of science but rather using them as paradigmatic exam- 
ples of how we can errorlessly arrive at truth when the simplicity of the object 
in question allows. Once we have simple things as our object, deduction— 
etymologically a leading of truth down or away from something given—will 
take care of itself because of the nature of the rational mind. There is no 
need for a new theory of logic or dialectic but rather for an acquaintance 
with simple things as simple. 

Although experience, one of the two ways of knowing things, is often 
fallacious, there must be a kind that is not, or else deduction itself would 
be impossible, because deduction is based on an experience of one thing's 
truly following from another, and pointless, because deduction cannot yield 
truth without being given something true to begin with. The following 
rules thus quite logically concentrate on how we can arrive at the kind of 
truth that is most knowable because simplest, on the basis of which infalli- 
ble deduction or illation becomes possible. The simple experience of sim- 
ple things is not afflicted with uncertainty and so is the very basis of the 
certainty of deduction. This kind of experience is called intuitus. 

Rule 3 introduces us to the Regulaes theory of intuitus and deductio. 
The first question to ask is how we should translate these words. ‘Intu- 
ition’ has (and had already at the beginning of the seventeenth century) 
collected a great deal of philosophical baggage not implied in Descartes, 
who explicitly states that he is not using the term in its philosophically 
accepted sense but rather in a way faithful to its simple Latin meaning. 
Intuitus is the past participle of the infinitive intueri, ‘to look at, upon, or 
toward’, in a more extended sense ‘to regard, observe, contemplate, con- 
sider, attend to’; intuitus can be used as a noun meaning ‘a look, view’. In 
translating Rule 3, I have used ‘intuit-see’ for intueri and 'intuitus-seeing' 
for intuitus.? 


2. Later I shall on many occasions use ‘intuit’ for the verb, especially when there is no 
danger of suggesting a subjective, mysterious power of insight; another occasional alternative 
will be ‘clearly see’. I shall also loosen the rendering of intuitus from time to time, without, 
however, resorting to ‘intuition’. Neither Marion's French (regarder and regard for the verb 
and noun, respectively) nor my English renderings bring out the connotations of the prefix 
in-, which intensifies the root sense of tuere and emphasizes the directedness toward or into 
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Deductio appears to be far less problematically rendered by ‘deduction’. 
Yet there is a danger here as well. As we shall see, deductio must be under- 
stood first of all from the perspective of intuitus rather than from standard 
notions of syllogistic or other forms of logical deduction. Descartes has lit- 
tle more than scorn for the standard logic of his day (he saw it as useful 
for rhetorical purposes rather than for knowing; see AT X 406). I have 
therefore usually retained the Latin deductio rather than employ the too- 
familiar ‘deduction’. 

The rule heading immediately sets aside as objects of scientific inquiry 
all opinions, whether our own or others’; if science is to be acquired, we 
must investigate "what we can clearly and evidently intuit-see or certainly 
deduce" (quid clare & evidenter possimus intueri, vel certo deducere; AT X 366). 
Reading ancient books is advisable *because it is an enormous benefit that 
we can exploit the labors of so many people," in part to learn about what 
has already been discovered, in part to learn about what remains to be 
thought in every discipline. But we run the risk of cultivating mere history 
rather than scientific knowing and of falling into the errors of our prede- 
cessors if we seek to know only what they said instead of the truth about 
things. In general their works are wrapped in controversy, and when they 
do relate something certain and evident they "never exhibit it without in- 
volving it in various obscurities, since they doubtless fear that the dignity 
of the discovery will be diminished by the simplicity of the reason, or be- 
cause they begrudge us the open truth" (AT X 367). It is not enough even 
to commit to memory those things that are clearly true, like mathematical 
demonstrations, for the point is to know, not just to be able to recapitulate.* 

We must refrain from ever mixing the uncertain or probable with the 
certain. To this end we must acquaint ourselves with the only two "actions 
of our intellect through which we can arrive at the cognition of things 
without any fear of deception": intuitus scilicet © deductio, intuitus-seeing 
and deductio.’ 


an object. ‘Insight’ would seem to be the natural English equivalent, but it is used for other 
purposes and like ‘intuition’ suffers from a subjectivist connotation that weakens the sense of 
an intensive looking carefully aimed at its object. For a discussion of problems of translation, 
see Marion, Règles utiles et claires pour la direction de l'esprit en la recherche de la vérité, 295-302. 

3. Using deductio rather than ‘deduction’ helps keep English speakers from assuming too 
casually that what Descartes intends is fundamentally an accomplishment of logic. The verb 
form will sometimes be translated as ‘lead down (from)' rather than ‘deduce’. 

4. This can be taken as a negative adversion to the goals of the memory art, memoriza- 
tion rather than understanding. 

5. Version A of the Regulae has inductio rather than deductio. Crapulli prefers deductio be- 
cause it is attested both by version H and the Dutch translation of 1684 (version N). Since 
in the remainder of the rule Descartes discusses intuitus and deductio, this seems hardly 
controversial. 
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By intuitus I understand not the fluctuating faith of the senses or the falla- 
cious judgment of a badly composing imagination; but the concept of a pure 
and attentive mind so easy and distinct that no doubt at all is left behind 
about what we understand; or, which is the same thing, the not doubtful 
concept of a pure and attentive mind, which arises from the light of rea- 
son alone, and is more certain than deductio itself, because it is simpler, al- 
though deductio cannot be badly done by human beings as we noted above. 
Thus everyone can intuit-see with respect to soul that it exists, that it thinks, 
that a triangle is bounded by only three lines and a globe by a single surface, 
and similar things that are far more numerous than most people consider, 
because they disdain turning their mind to things so simple. (AT X 368) 


This intuitus is required not only for the kinds of propositions enunciated 
in the passage "but also for all discursive reasonings whatever" (sed etiam 
ad quoslibet discursus; XT X 369). Not only does it enable us to recognize 
that 2 + 2 = 4 and that 3 + 1 = 4 but also that both sums are equal to one 
another. 

The other “mode of knowing" is deductio, by which, Descartes says, 


we understand all that which is necessarily concluded from some other 
things known certainly. But it had to be done thus because many things are 
known certainly although they are not themselves evident, only they are 
[1] sometimes deduced from true and known principles through a continu- 
ous and in no way interrupted motion of cogitation perspicuously intuiting- 
seeing single things: [which happens in] no other way than that we know 
the extreme link of a long chain to be connected with the first, even if we do 
not contemplate with one and the same intuiting-seeing of the eyes every- 
thing intermediate on which this connection depends, [2] sometimes we shall 
have surveyed them successively, and still recall that the single ones adhere 
to their neighbors from the first to the last. Here therefore we distinguish 
the intuiting-seeing of the mind from certain deductio from this, that in the 
latter a motion or a certain succession is conceived, but not in the former; 
and furthermore because for the latter present evidence is not necessary, 
which is for intuiting-seeing, but rather it borrows in some way its certainty 
from memory. (AT X 369-370; the numbering is mine) 


The chief advantages of rendering intuere and intuitus with terms that 
emphasize the act of seeing are two. First, the Latin words suggest a well- 
directed and careful attention of the kind specified in the alternative defi- 
nitions Descartes gives. Each calls it the concept (easy and distinct in one 
case, not doubtful in the other) of a pure and attentive mind. (Later we 
shall probe the implications of this act of seeing's being called conceptum, 
insofar as the latter term suggests a kind of grasping.) Second, they can be 
used of both intellectual and visual attention. Descartes several times speaks 
of intuitus with respect to the eyes, and he constantly exploits the analogy 
between vision and knowledge (most extensively in Rule 9). 
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Even those who are favorably inclined to historical studies in philoso- 
phy may be suspicious of arguments from etymology. But Descartes points 
out that he is using ‘intuitus’ in a way different from the usual and makes 
a general admonition about his vocabulary: “I simply am not thinking 
about how each word has been employed [or usurped] in these recent 
times in the schools, because it would be most difficult to use these same 
words and take a completely different sense; but I only note what the indi- 
vidual words signify in Latin, so that, as often as proper ones are lacking, I 
transfer those which seem to me most apt to my own sense” (AT X 369). 
What Descartes is identifying by the term ‘intuitus’ is not a mysterious 
power but the principal effect in human ingenium of the light of reason, 
the natural light that according to Rule 1 is the unchanging source of all 
knowledge. It is not confined to those who have a special gift, but is in- 
born in, is part of the native endowment of, every human being who is 
minimally rational. It is that power that, when purely and attentively di- 
rected to at least relatively simple objects, reveals the truth. One quite sim- 
ply sees or grasps the truth in such situations, and that simple seeing evokes 
the original Latin meaning of the term: one looks and sees. 

If we took Descartes's general admonition at face value, we would prob- 
ably want to refrain from calling to mind the way in which this and other 
terms were used by high and late Scholasticism. Yet for us who are un- 
familiar with those usages it is helpful to consider them at least briefly. 
Intuitio (a word that Descartes does not use in the Regulae)? and intueri al- 
most invariably suggested an awareness of the immediate presence of an 
object that is being sensed or known. There is an intuition, therefore, in- 
volved in feeling the computer keyboard at one's fingertips, in noticing 
the limbs of the tree across the alley waving in the breeze, and in savoring 
the aroma of the morning's first coffee; but it will also (and especially) be 
present in the intuitive cognition of the immediate presence of God in the 
afterlife. One would not typically have an intuition of concepts, however. 
The concept was for the Scholastics the first act of the mind—the other 
two being judgment and discursive reasoning—but by that very fact, it was 
an intermediation between the knower and the thing known. Intuition is 
therefore a receptivity or apprehension of the mind that corresponds to 
the Thomist dictum that the first thing apprehended is being (even before 
conceptuality makes an appearance) and to the nominalist privileging as 
real the immediate impression of the object (in contrast to the artifactual 
character of the concept). 

Intuitus, in contrast, had a technical meaning that was especially promi- 
nent in theories of contemplation, that is, of the ascent from cogitation to 


6. Therefore one must beware of casually taking this as a synonym of intuitus. 
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meditation to contemplation. The canonical medieval theory of this as- 
cent is found in Hugh of St. Victor (d. 1141) and Richard of St. Victor 
(d. 1173), whose formulations created a framework that was authoritative 
well into the seventeenth century.’ In their writings intuitus and contuitus 
appear as names for the power of seeing unities through a manifold of 
evidence. Meditation is understood to be a discursive process that surveys 
the objects about which the mind is making inquiry and that carefully 
examines the variety of things that have been provided to cogitation by 
both sense and memory. Intuitus is the penetrating gaze by which the mind 
recognizes the truth of things in the light of reason. Without intuitus it 
would not be possible to achieve contemplatio, which is the gaze that steadily 
views that to which intuitus has penetrated. 

Intuitus is also found in a somewhat different sense in late Scholastic 
manuals, like the Summa philosophiae quadripartita of Eustace of St. Paul (a 
work that Descartes knew), especially in the phrase simplex intuitus. Eustace 
defines the first act of the mind, which he initially calls conceptum, as 
"that by which the proposed things are apprehended in a simple intui- 
tus";? thereafter he uses the term ‘simplex intuitus’ for the mind's first act. 

Descartes did not opt in the first instance for any of these uses of in- 
tuitus or intueri, although in a sense his understanding of intuitus adapts 
aspects of each. His notion of the immediacy of intuitus's evidence is anal- 
ogous to the general Scholastic sense of immediate presence of the ap- 
prehended object through intuitio. The Victorines' Platonic framework of 
illumination parallels Descartes's conviction that intuitus is a clarified con- 
ception proceeding from the light of reason. And, like Eustace, he places 
intuitus at the root of cognition. One of course need not argue for the di- 
rect influence on him of any particular texts or theories—despite the fact 
that they would have been available at the Jesuit college at La Fléche— 
since these notions were staples of philosophical traditions that he would 
certainly have heard and read about. We need only claim that, whatever 
the provenance, Descartes came to think that there was a simple kind of 
apprehension of truth with precisely these characteristics: immediacy of 
present evidence; visibility or appearance in a fundamental, indubitable 
way to mind or eye (perhaps to other senses as well); and primordial or 
original simplicity among all the acts of the mind. 


7. S.v. “Meditation,” Historisches Worterbuch der Philosophie, ed. Joachim Ritter and Karl- 
fried Gründer, vol. 5: L-Mn (Darmstadt: Wissenschaftliche Buchgesellschaft, 1980), 963; and 
Dictionnaire de spiritualité, ascétique et mystique: Doctrine et histoire, ed. Marcel Viller (Paris: Beau- 
chesne, 1937- ), 1:813. 

8. Eustachius a Sancto Paulo, Summa philosophiae quadripartita (Paris, 1609), 115. Fred- 
erick Van de Pitte explores Descartes's possible knowledge of Eustace in Van de Pitte, “Some 
of Descartes’ Debts to Eustachius a Sancto Paulo," The Monist 71, no. 4 (October 1988): 
487-497. 
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As we look more deeply into the Regulae, these characteristics will be- 
come more sharply defined. At this point, however, it is important to re- 
mark the degree to which the Regulae emphasizes the activity of mind. 
In his history of logic, Wilhelm Risse points out that the late sixteenth- 
and early seventeenth-century theorists strongly psychologized logic; that 
is, they emphasized the basis of logic in the activities of the mind. The 
Jesuits, who proposed rules and precepts that would give direction to the 
mind, were leaders in this trend, and Descartes’s Regulae ad directionem in- 
genii was a continuation and development of it.? Thus late Scholastic logi- 
cians took the established distinction between formal and material logic, 
the one culminating in syllogistic, the other in the analysis of the acts of 
the mind, and attributed primacy to the latter. Formal logic was no more 
than an abstraction from material logic. 

Besides intuitus, Descartes’s understandings of deductio, conceptum, and 
propositio all exhibit the primacy of mind's concrete actions. ‘Conceptum’ 
is not equivalent to 'abstract notion' but what is firmly grasped by means 
of a well-prepared and well-directed moment of seeing purely and atten- 
tively.!? That is, the object must first have everything extraneous or dis- 
tracting cleared away, and the mind must take hold of it by means of a 
steady view within the context of inquiry.'! Indeed, the conceptum is 
clearly seen only so long as it is held clear of distractions, against a favor- 
able background. Once the conceptum is acquired in this way, it becomes 
part of the stock of things clearly grasped that the ingenium will have at its 
command for future occasions. 

The Descartes of the Regulae is constantly on the alert for ways in which 
people, especially the learned, mislead themselves (and others) with con- 
fused talk. When in the Second Part he teaches that one should whenever 
possible represent objects and relations by images, he is chiefly trying to 
forestall tbe intellect's unfortunate habit of thinking abstractly, apart from 
specific objects of thought. The concrete grasp of an object by a mind that 
is pure and attentive is the ultimate cognitive goal of the method (or art) 
of the Regulae. The model for this is presented in Rule 9, which advises the 


9. See Wilhelm Risse, Die Logik der Neuzeit, 2 vols. (Stuttgart-Bad Cannstatt: Friedrich 
Frommann Verlag [Günther Holzboog], 1970), 2:14-47, esp. 30-31; and Risse, "Zur Vorge- 
schichte der cartesischen Methodenlehre," Archiv für Geschichte der Philosophie 45 (1963): 
269-291, esp. 284-289; also Norman J. Wells, "Descartes' /dea and Its Sources," American 
Catholic Philosophical Quarterly 67, no. 4 (Autumn 1993): 513-535. 

10. Abstraction for Descartes involves isolating a term used analogically outside the con- 
text of any specific nature; see the discussion of ‘limit’ at AT X 418-419, which is treated in 
chap. 5, Sec. G. 

11. The context of inquiry is not emphasized here in Rule 3, but as the presentation of 
the method progresses through the rules it becomes evident that the conceptum of intuitus 
requires taking hold of the object in a perspective relevant to the problem. Intuitus is always 
oriented at the very least by the nature (aspect) under which an object is viewed. 
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reader to practice intuitus by imitating the craftsman, who is accustomed 
to making perfect distinctions between things and is capable of focusing 
on the smallest detail (AT X 401). 

‘Propositio’, too, which we are inclined to take to mean a quasi-verbal 
entity, is another term that must be understood as an aspect of mental ac- 
tivity. Propositio is derived from proponere, to put out in front—here, before 
the mind. In Scholasticism, a proposition, which can of course be cast in 
verbal terms, was in the first instance an act of the mind, judgment, which 
sets before the mind a thought complete with respect to truth or falsity. 
We shall see that at crucial junctures Descartes uses the term not for a pas- 
sive object of attention but for the product of the mind's work. 

'Deductio', understood simply as logical deduction, fails to capture Des- 
cartes's understanding of this discursive act. Descartes's initial formula- 
tion—“all that which is concluded necessarily from certain other things 
known with certainty" (AT X 369)—is in fact misleading. The reader, in- 
clined to think along the lines of syllogistic reasoning or Euclidean geom- 
etry, tends to overlook the very elementary sense in which a deductio leads 
or takes truth from one thing down to another in a motion of thought. 
The active sense is affirmed in Descartes’s explanation of the distinction 
between deductio and intuitus: deductio is a motion of thought. The most 
basic justification for the distinction is not surprising: “many things are 
certainly known although they are not evident." The fact that we experi- 
ence some truths as immediately evident while others appear only gradu- 
ally makes it clear that there does exist a kind of knowledge mediated 
through progressive evidence. Deductio is this moving work of making 
and seeing the connections of one thing to others. 

In standard Scholastic accounts, deductio is a form of discursive reason- 
ing—thus proper to the third act of the mind—and depends on having 
multiple (at least two) propositiones formed by dint of the second act of 
the mind, judgment. From the Scholastic viewpoint, Descartes's account 
of intuitus and deductio appears confused, however, because it portrays in- 
tuitus as accomplishing judgments and even deductions, whereas deductio 
is at times reduced to intuitus. Immediately after defining intuitus Descartes 
gives four examples of truths it can know: “that it [the soul] exists, that it 
thinks, that a triangle is terminated by just three lines, a sphere by a single 
surface, and similar things," items far more numerous than people think 
because they disdain turning their minds to simple matters. Two para- 
graphs later he says that 


indeed, this evidence and certitude by means of intuitus is required not just 
for single enunciations but also for any kind of discourse. For example, this 
consequence is drawn: 2 and 2 make the same as 3 and 1; not only must it 
be intuited-seen that 2 and 2 make 4, and 3 and 1 also make 4, but, beyond 
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this, out of these two propositions the third is concluded necessarily. (AT X 
369) 


These examples show that intuitus compares and contrasts terms, some- 
thing that in traditional logic should be an exercise of the second act of 
the mind, judgment, and it even conducts discursive reasoning (conclud- 
ing that 2 + 2 = 9 + 1), the third act. 

It looks as if Descartes has indeed introduced a confusion. There ap- 
pears to be an undeniable deduction involved in seeing that (a) 2 + 2 = 4, 
(b) 3 + 1 = 4, and then (c) 2.+ 2 = 3 + 1, yet Descartes calls these the result 
of intuitus. What the example shows, however, is that much intuiting-see- 
ing involves a comparison between elements that can be, and in the pro- 
cess of discovery initially is, carried out sequentially, but that once the ele- 
ments have been grasped is done in a single look. Once we know 2 + 2 
and 3 + 1—that is, once we can instantly recognize each expression in its 
result—we can instantly recognize their equality.!2 All seeing that is not 
the seeing of a simple thing (simple nature)!? is therefore an attempted 
seeing-as: is A the same as B, or different? The act presupposes an ac- 
quaintance with A and B and our ability to recognize without discursion 
whether the two things are the same or different. This intuitus is simulta- 
neously an activity of seeing and an activity of discriminating, neither of 
which can be perfected without the other. 

There is of course an ontological and epistemological problem not far 
beneath the surface: is the 4 that is recognized when we think ‘3 + 1’ really 
composed out of sums or is it prior to any sum that yields it; and can we 
get beyond the act of composition, of summing, to recognize immediately 
the 4 that is arrived at by addition? What is really and ultimately simple, 
what is really complex, and how do we know the difference? As Jean-Luc 
Marion in particular has made clear, the Regulae does not have a definitive 
solution for this problem.!* In Rule 3 it is only touched upon. The chief 
aim there is to establish the need for two acts of mind, intuitus and deduc- 
tio. The reason deductio is needed is precisely because we cannot or at 
least do not in every case reduce a temporal series of recognitions to a 


12. This is also the role of intuitus in the Victorines. 

19. Descartes does not mention the simples or simple natures at this point, however. For 
a discussion of the contemporary state of scholarship on the simple natures, see Jean-Luc 
Marion, “Cartesian Metaphysics and the Role of the Simple Natures,” in The Cambridge Com- 
panion to Descartes, ed. John Cottingham, 115-139 (Cambridge: Cambridge University Press, 
1992). 

14. But, he argues further, the theory of knowing it presents has an implicit, in Marion's 
words a gray, ontology, an ontology of the simple natures. It is one of the major unresolved 
tensions of the Regulae, and it was at least in part Descartes's effort to determine what might 
be simple in an absolute sense (especially in Rule 12) that led him to put aside the Regulae. 
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single seeing. Perhaps the greatest mathematician can immediately see the 
truth of the Pythagorean theorem, but even for her there will be innumer- 
able other, more complex theorems the truth of which she can derive only 
by a long, arduous process of discursive reasoning. 

Near the end of Rule 3, Descartes acknowledges that the knowable can- 
not be neatly divided into what is properly approached only by intuitus 
and what is approached by deductio. Of course the very simplest knowings 
come through intuitus, the remotest conclusions through deductio, but 
*those propositions that are concluded immediately from first principles 
can be said to be known, under diverse consideration, in part through 
intuitus, in part through deductio" (AT X 370). Although this seems to 
muddy the distinction, looking back to the preceding characterization of 
deductio restores clarity about the underlying principle. 

Deductio is described there (AT X 369-370) as knowledge not evident 
in itself that occurs in one of two ways. The first is “a continuous and in 
no way interrupted motion of cogitation intuiting-seeing single things per- 
spicuously." In this manner we can know that the link at one extreme of a 
long chain is connected to the link at the other extreme without a single, 
all-encompassing regard of the whole or a stepwise viewing of each dis- 
crete connection. That is, we make an uninterrupted sweep of the chain's 
continuity, a sweep of thought that sees all the parts yet never comes to rest 
before reaching the end. This continuity is conceived as different from 
both simple seeing and step-by-step, term-by-term discursivity. We note the 
continuity surveyed by the uninterrupted motion of vision; we find no 
break in the motion of the mind. The second way of accomplishing de- 
ductio occurs when we note each connection individually, step by discrete 
step, and repeatedly resort to memory to recall that each successive link 
we check is connected one by one all the way back to the first. The impor- 
tance of this distinction between two modes of deductio, both of them 
dynamic, the one being continuous, the other divided into discrete steps, 
will be discussed later.!* What both share is the understanding of deductio 
as a motion of cogitation—or even, as Rule 7 puts it (AT X 388 1. 3), a mo- 
tion of imagination. The motion of cogitation either links discrete elements, 


15. In Sec. D of this chapter. The distinction is not unrelated to the difference between 
the two methods of imaginative knowledge presented in the Schenckel memory art note of 
the "Cogitationes privatae," one an evolution of phantasms according to cause, the other a 
preservation of proportional relationships in discrete images put together into a larger imag- 
inative structure. To my knowledge, the fact that Descartes makes a distinction of principle in 
this passage of Rule 3 has not been appreciated in the extant secondary literature. Trans- 
lations from Latin typically misrender the modo . . . modo . . . construction that introduces the 
distinction (AT X 369 l. 23, 370 l. 2) as though the second modo were simply a repetition or 
explication of the first. 
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each regarded individually by intuitus, or in some way creates a contin- 
uously progressing vision that falls short of the immediate grasping of in- 
tuitus yet does not rest at any single point. (Intuitus must of course have 
a full and present evidence without any temporal progression from one 
thing to another) Each of these motions *in some way borrows its cer- 
tainty from memory," though the exact character of that borrowing de- 
pends on whether the motion is swift and continuous or slow and step-by- 
step. Deductio therefore always involves a motion of thought, whether it is 
prolonged or whether it is “immediate” in the sense of having no interme- 
diate stages between the original thing conceived and the consequent. If 
one simply sees that 3 + 1 is identical to 4, one has experienced this by in- 
tuitus; if one takes 3, adds 1, recognizes 4 and the equality, one is engaged 
in deductio. 

In either case the mind is not passively receptive but actively involved in 
grasping the truth. Deductio's activity is more obvious in that it is a mo- 
tion, but intuitus is no less an activity. For unless one is dealing with an ob- 
ject of absolute simplicity—what that might mean has by no means been 
made evident yet—the mind must clear away obstructions from the object 
so that it can be firmly grasped in the appropriate context. This clarity can 
have parts without being discursive, and so an object that can be surveyed 
by a discursive motion of thought might instead be held together by a sin- 
gle perspicuous act of the mind. 

Rule 3 ends with a reiteration that these are the only two really certain 
ways to science, that "no more on the part of ingenium are to be admit- 
ted," and that all ways suspected of allowing error are to be rejected. This 
does not stand in the way of believing that divinely revealed things are 
“more certain than all cognition . . . since faith, all which is about obscure 
things, is not an action of ingenium but of will." Yet that which has some 
foundation in intellect can and should be discovered by one of the two 
ways, "as we perhaps will show in more detail some day" (AT X 370). 


D. INTUITUS AND DEDUCTIO AS COGITATIO 


In its dynamism the deductio of Rule 3 bears a resemblance to the imagi- 
native process that Descartes had sketched for the perception of melodic 
and rhythmic unity in the Compendium musicae. They are not identical, of 
course, especially insofar as the imaginative conception in the Compendium 
functions by a projective, speculative synthesis (to the completion of the 
song), whereas deductio can never be hypothetical at any stage of its move- 
ment. But it is significant that in the Regulae Descartes returns to the issue 
of thought's movement and attempts to resolve doubts that it might cast 
on the certainty and truth of knowledge. 
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What is thought, that it is subject to motion? ‘Think’ is cogitare in Latin, 
‘thought’ is cogitatio, two terms of crucial importance to Cartesian philoso- 
phy. What, then, is cogitatio? In the eleventh chapter of the tenth book of 
the Confessions, Augustine of Hippo gives his etymology of cogitare. 


And how many things of this kind does my memory bear, which have already 
been discovered, and, as I said, are as it were placed ready to hand, which 
things we are said to have learned and to know: which if for a short interval 
of time I cease to recall, they sink back again and disperse as it were to 
remoter chambers, so that again they have to be thought out anew from 
there—for there is no other region for them—and gathered back together, 
that they might be known, that is, as collected from a certain dispersion, 
whence it is called cogitare. For cogo [= I gather together] and cogito are [to 
one another] as ago [= I do] and agito [= I exercise], facio [= I make] and fac- 
tito [= I keep making, I practice]. But yet the rational soul lays proper claim 
to this word for itself, so what is collected, that is, gathered together, not 
just anywhere but in the rational soul, is now properly said to be cogitated.!6 


The Latin philologist and grammarian Marcus Terentius Varro (116-27 
B.C.) gave a somewhat different though not unrelated etymology. He un- 
derstood the word cogito as co-agito, an intensive agitation or turning over 
of things by the mind.!? According to both of these traditional interpreta- 
tions, cogitation is a repeated, intensive activity of the mind, an activity 
requiring mental effort and exertion. 

The Regulae does not define 'cogitatio', but the overall impression of 
the word's occurrences is that it stands for any and all activities of the 
human mind, just as it did for Augustine. This of course includes intuitus 
and deductio but extends to any cognitively problematic activity (say, non- 
intuiting experience or nondeductive speculation) or to certain noncogni- 
tive activities as well (like fantasizing). The Regulae as a whole attempts to 
arrive at principles for regulating the activity of cogitation, principles based 
on these two fundamental cognitive actions, so that complex matters might 
be embraced completely and truthfully by the action and the motion or 
discursivity of thought. 

Clearly the question of the continuity of cogitation's motion caused Des- 
cartes some difficulty. It is not simply that in the course of the Regulae 
he gives three names to what is arguably a single operation of discursive 
thought—deductio, enumeratio, and inductio—but that any thought requir- 
ing the passage of time calls on memory and thus introduces a cognitive 
gap through which uncertainty might creep. Rule 7, echoing the charac- 
terization of deductio given in Rule 3, promises the fulfillment of scien- 


16. Augustine, Confessions, trans. R. S. Pine-Coffin (Harmondsworth: Penguin Books, 
1961), 218-219. 

17. S.v. cogito, Charlton T. Lewis and Charles Short, A Latin Dictionary (Oxford: At the 
Clarendon Press, 1879). Agitois the frequentative of ago. 
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tific knowing through “the continuous and in no way interrupted move- 
ment of cogitation" or "imagination" that leaves nothing out of account, a 
survey in motion that will be an aid “to the infirmity of memory." If I have 
come to know, by separate operations of mind, the proportions between A 
and B, between B and C, between C and D, and between D and E, 


I do not see what it [the relation] is between A & E, nor can I precisely un- 
derstand [it] from what is already known unless I remember all of them. For 
this reason I shall run through them continuously with a certain motion of 
imagination simultaneously intuiting-seeing individual things and transiting 
to some others, until I shall have learned to transit from the first to the last 
so quickly that, leaving almost no part to memory, I seem to intuit-see the 
whole thing at once; in this way, while memory is reinforced, the slowness 
also of ingenium is improved and its capacity extended by some reason 
[ratio]. (AT X 388) 


In Rule 16, Descartes throws caution to the wind by claiming not merely 
that in this motion one seems to regard the whole thing at once but that by 
using the senses, the imagination, and the briefest mnemonic marks as ef- 
ficiently as possible, "so that after we shall have inspected the single things 
distinctly in accordance with Rule 9, we might in accordance with Rule 11 
run through them all by a motion of cogitation as fast as possible and 
intuit-see simultaneously as many as possible" (AT X 455; my emphasis). 

There is no contradiction between the two passages, however. The goal 
of the Regulae is to improve the powers of ingenium; moreover, the inge- 
nium of some people is able to do by intuitus what others have to do by la- 
borious deductio. By working to improve the ingenium, the slower person 
can gradually approach the abilities of someone with more powerful in- 
born talents. Some things formerly known only by deductio can be recog- 
nized in a single intuitus; slower deductio will become faster; and things 
not previously known at all will be reached by the expanding operations of 
deductio. 

This expansion of ingenium's power through exercise helps explain 
Descartes's introduction of a deductio-like power under the name 'enu- 
meratio' or ‘inductio’ in Rule 7. It is required “because the other precepts 
help in resolving many questions, but only with the aid of enumeration 
can it happen that, to anything whatever to which we apply our soul, we 
will always render a true and certain judgment about it, and therefore 
nothing will entirely escape us, but we will appear to know something about 
all things" (AT X 388). The purpose is explained as follows: 


There is therefore this enumeration, or induction, of all those things which 
are aspects of some proposed question, so diligent and accurate an examina- 
tion [perquisitio] that from it we conclude certainly and evidently that noth- 
ing has been falsely overlooked by us: so that as often as we make use of it, if 
the sought thing is lacking to us, at least we will be wiser in this, that we 
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would perceive certainly that it could have been found in no way known by 
us; and, what is more, if as often happens we were able to survey all ways 
which give humans access to it, it would be permissible to assert boldly that 
cognition of it had been put above every capacity of human ingenium. 

It is to be noted further that by 'sufficient enumeration' or 'induction' 
we understand only that out of which truth is concluded more certainly than 
through all other kinds of proving [probandi genus], other than simple intu- 
itus; as long as some cognition cannot be reduced to this [intuitus], since all 
the chains of syllogisms have been rejected there remains to us only this way, 
to which we must bring total faith. For whatever single thing we deduced im- 
mediately from others, if the illation was evident this thing has already been 
reduced to true intuitus. If however out of many and disjunct things we infer 
some one thing, often the capacity of our intellect is not such as to be able 
to grasp all this with a single intuitus; in which case the certitude of this op- 
eration must suffice. For which reason we cannot distinguish all the links of 
some longer chain with one intuitus of the eyes; but nevertheless, if we shall 
have seen the connection of the single ones with [their] neighbors, this suf- 
fices so that we might say we have also seen in what way the last is connected 
with the first. (AT X 388-389) 


The effect of this passage is to begin a certain displacement of deductio 
proper. Rule 3 had already pointed out that the simple deductio of one 
thing from another is reducible to intuitus; the immediate illation of one 
thing from another, the immediate movement of thought, has in fact over- 
come movement with an instantaneous grasp. As the passages from Rule 7 
and Rule 16 cited above suggest and as Rule 3 already allowed, an even 
longer chain can be reduced to instantaneity or to the semblance of it in a 
very rapid movement of thought. 

At the end of the previous section I called attention to two senses in 
which deductio can be accomplished: either continuously or stepwise. In 
the long passage quoted above, the continuous kind so closely approxi- 
mates intuitus that it shades off into it, is reduced to it, whereas the step- 
wise kind is evoked in the very chain image that had appeared in the sec- 
ond "sometimes" clause of the next to last paragraph of Rule 3 (AT X 370 
ll. 2-4).18 If the continuous and uninterrupted motion of cogitation leads 
effortlessly and certainly from one item to another, without the least hesi- 
tation and with the structure of the whole sequence clear at every step, 
then it can be called deductio in the full sense. It is an illation or infer- 
ence that has proceeded without the least hesitation or doubt, and be- 
cause of the unity of the process and the reduction of the need for mem- 
ory, it begins to resemble or even to become intuitus. For the finite human 
being, who is usually engaged in the search for, rather than the possession 


18. That is, the second modo clause; the relevant passage is quoted in full in Sec. C, above. 
See also footnote 15, above. 
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of, truth, who starts in relative ignorance and stumbles many times along 
the way, this is knowledge in the full sense, which can be achieved only at 
the end of the search. 


E. THE ART OF SOLVING PROBLEMS 


We should pause briefly to note how this theory of intuitus-deductio- 
enumeratio might have grown out of Descartes’s physicomathematics. Any- 
one can grasp immediately (intuit-see) a line segment as a line segment. A 
young child might have to count the sides of a triangle the first time he 
encounters one—this is a step-by-step deductio—but soon he will grasp it 
all at once. If we ask the child whether a particular figure is continuous 
and closed, he can trace it with his finger—a continuous deductio—to see 
that there is no break. When we teach the now-older child geometry, we 
will show him how to construct a single mean proportional between two 
line lengths by adding the two to form a long segment, tracing a circle with 
that long segment as diameter, and then erecting a perpendicular seg- 
ment from the point where they were joined to the circle's perimeter; this 
is again a step-by-step deductio. Perhaps he will mature mathematically to 
the point of being able to see these things immediately (intuitus) or at 
least in a continuous sweep of imaginative cogitation (continuous deduc- 
tio). But if not, we can take a step toward immediacy by giving him Des- 
cartes's proportional compass and showing how it generates the mean 
proportion—indeed, multiple mean proportionals—in a continuous, un- 
interrupted motion that can be witnessed in fact and re-created in imagi- 
nation. Any solvable problem of physicomathematics, perhaps any prob- 
lem whatsoever, ought to be solvable in one of these ways. If our ingenium 
is overmatched by a problem, we will need to proceed stepwise and rely on 
memory and memory aids; if our ingenium is up to the task, we will see 
many aspects of the answer, perhaps the entire answer, in a glance. In be- 
tween these extremes is continuously moving deductio: if we can find a 
way in which an answer can be generated by an uninterrupted, interlinked 
motion like those of the compass, a rotating line segment, a parabola slid- 
ing along a circle, or the like, we will have overcome some of the short- 
comings of memory and achieved a kind of moving intuitus. 

This is not solely a theory of how to do mathematics or physics, how- 
ever. The Regulae attempts to sketch out a theory of how the dynamism 
of the mind can be adapted to the nature of questions or problems of all 
types. Mathematics affords us problems with relatively simple objects, so 
that the how and why of the employment of the ingenium is much more 
perspicuous than with more complex questions in remoter subject mat- 
ters. Nevertheless, Descartes intends the lessons to be universally appli- 
cable. He is sketching out the logic of mathematical problems but also 
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exploring the logicalimaginative space within which all problems of all 
kinds play themselves out—one governed by the existence of intuitable 
elements that have determinate relationships to one another that can be 
traced out and even generated by.the mind that observes the proportion- 
alizing method of mathesis universalis. 

The first desideratum in solving a problem is often not so much to pro- 
ceed immediately to inferences as to gain a general notion of what the 
problem's relevant considerations are and how they fit together. In solving 
anything we first need to know the lay of the land. This general under- 
standing of the problem is provisional; we either amplify it or modify it or 
reject it, depending on what eventuates. 

If we are dealing with something complex, then it will take a long time 
to progress from the provisional notion to the detailed and perspicuous 
account. Having a general notion, a strategy for attacking the problem, is 
like having a map. If the map is good, it will help us see in principle how 
to reach our goal; but even a good map will not allow us to foresee every 
step of the way, and sometimes it will leave out relevant items. And, of 
course, sometimes maps contain errors. Accordingly, Rule 7 distinguishes 
different senses of ‘enumeration’: the complete enumeration (when not 
even the smallest thing in the chain is omitted, although reason proceeds 
stepwise rather than in an uninterrupted sweep), the distinct (when we 
have distinguished all the single parts from one another), and the sufficient. 

What is especially curious about the last, in light of Descartes's mature 
position, is that the account in Rule 7 seems to allow incompleteness and 
indistinctness in the enumeration without invalidating it. 


Again, at times this enumeration must be complete, at times distinct, some- 
times neither is needed; and so it has been said only that it must be suffi- 
cient. For if I want to prove through enumeration how many kinds of enti- 
ties are corporeal or in some way fall under sense, I will not assert that they 
are this many and no more, unless first I have known certainly that I have 
embraced everything by enumeration, and have distinguished the single 
things from one another [i.e., the enumeration is complete and distinct]. If 
indeed I want to show in the same way that the rational soul is not corporeal, 
it will not be necessary that the enumeration be complete, but it suffices if 
all bodies are simultaneously embraced in several collections so that I might 
show that the rational soul can be referred to none of these. If finally I want 
to exhibit through enumeration that the area of a circle is greater than the 
area of every other figure whose periphery is the same, it is not necessary 
to survey all figures, but it suffices to demonstrate this about certain ones 
in particular, so that through induction the same thing might also be con- 
cluded about all the others [i.e., all figures will have been treated in princi- 
ple, but only a few will have been examined individually]. (AT X 390) 


The examples of the rational soul and the circle show that to solve a 
problem you do not always need to enumerate distinctly or completely. For 
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certain purposes it may be enough to group quite different things in ways 
appropriate to the problem. I might be able to group together all corpo- 
real things into certain sets—for example, nonhuman animal, vegetable, 
and mineral—whether or not the sets truly correspond to natural kinds, 
and show on their basis that the rational soul cannot be a member of any; 
the practice is commonplace in mathematics and logic, where, for exam- 
ple, it might be easier to prove a theorem by breaking it down into sets of 
cases that embrace all possibilities. These groupings can even display a 
certain arbitrariness (e.g., one might prove a theorem in arithmetic first 
for odd numbers and then for even). Of course one can be confident in 
the mathematical examples that the survey covers all relevant individuals, 
whereas in other cases there might be residual doubt about this (e.g., is 
the realm of corporeal things truly exhausted by the classes animal, veg- 
etable, and mineral?). 

The example of the circle as containing the largest area for a perimeter 
of a given length could perhaps be seen as appealing to mathematical in- 
duction, which allows a demonstration in a specific case to be extended 
in principle to all other cases. For example, to prove that the formula 
(n— 2) X 180? gives the sum of the internal angles of an n-sided plane fig- 
ure you could show (1) that if the formula holds for an sided figure it 
will also hold for a figure with n + 1 sides and (2) that it holds for the case 
n= 3, that is, for triangles; from (1) and (2) you can claim that it holds for 
all cases of n where n is greater than or equal to 3, without specifically ex- 
amining any other case. But it would be anachronistic simply to assume 
that this is what Descartes had in mind. Rather, the example suggests that 
he is thinking of cases for which a few typical instances might be sufficient 
for recognizing the truth of a theorem. One might prove that a, say, regu- 
lar octagon of a given perimeter has a lesser area than the circle of the 
same perimeter and note that doubling the number of sides increases the 
area in a way that does not exceed the area of the circle. If one can see as 
well a principle or a fact ensuring that further doublings will not increase 
the area at a sufficient rate to surpass the area of the circle, one need not 
distinguish and consider the intermediate cases or even make an explicit 
mathematical induction. 

The secret to an induction of the kind Descartes proposes is that the 
cases be well ordered; although you do not inspect each and every one, 
you discover a principle in the actually examined cases that guarantees the 
validity of the conclusion. Rule 7 points out that well ordering, either by 
numerical sequence or according to partition classes, is crucial, because it 
often allows us to treat collectively things that could not be surveyed singly 
in the finite time given to human beings. Moreover, the order of enumera- 
tion does not have to be of a specific kind, "and it depends on the judg- 
ment of each person" (AT X 391). Descartes notes that if we wished to 
solve an anagram, we would not even need to follow the earlier rules; "it 
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will suffice to propose to yourself an order for examining the transposi- 
tion of letters so that the same ones are never run through twice, and so 
that the multitude of them is, for example, distributed into certain classes 
so that it immediately appears in which there is greater hope of finding 
what is sought; for in this way it often will not take long but be only child's 
play" (AT X 391). 

This passage, rather than marking a descent into triviality, not only re- 
inforces the idea that there is no truth so elementary that it can be safely 
overlooked—in Rule 10, Descartes actually recommends exercising inge- 
nium in games, puzzles, and crafts—but also shows that a recognition of 
truth does not require an absolute and total reduction of things to sim- 
plest parts. As we shall see in Rule 6, division into small parts is important, 
and even at times absolutely necessary, but only if the search for truth has 
been otherwise frustrated. 


F. PRACTICING INTUITUS 


Most of the remainder of the Regulae is dedicated to understanding and 
improving discursive reasoning. Rule 9, however, provides instruction about 
how one can improve the exercise of intuitus. 


Rule 9: It is necessary to turn the whole sharpness of ingenium to the small- 
est things and the maximally easy things, and to remain in those things as 
long as needed, until we become accustomed to intuiting-seeing the truth 
distinctly and perspicuously. 

Having set out the two operations of our intellect, intuitus and deductio, 
which alone, we said, are to be used in learning the sciences, we go on in 
this and the following proposition to explicate by what effort we can render 
[them] apter to exercising these things and simultaneously cultivating two 
principal faculties of ingenium, namely, perspicacity by distinctly intuiting 
single things and sagacity by skillfully deducing some things from others. 

And, indeed, in what way one is to use intuitus of the mind we know by 
comparison with the same [intuitus] of the eyes. For whoever wants to look 
upon many objects simultaneously in the same intuitus will see nothing of 
them distinctly; and equally whoever is used to attending to many things si- 
multaneously with a single act of cogitation is of confused ingenium. But 
those artisans who are practiced in the most minute labors and are accus- 
tomed to direct the sharpness of their eyes attentively to single points, ac- 
quire through use the capacity of perfectly distinguishing as many small and 
subtle things as one could wish; so also those who never distract cogitation 
with various objects simultaneously but who always occupy the whole [cogita- 
tion] with considering every simplest and easiest thing become perspicacious. 
(AT X 400-401) 


It is to be noted that those who truly know distinguish the truth with 
equal facility whether they have educed it from a simple subject or from an 
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obscure one: for they comprehend each and every one [= truth] by a similar, 
single, and distinct act, once they have arrived at it; but the whole difference 
is in the way, which certainly ought to be longer if it leads from the first and 
maximally absolute principles to a more remote truth. 

It is therefore proper that all become accustomed to embrace by cogita- 
tion simultaneously so few and so simple things that they never think they 
know something that is not intuited equally distinctly as that which they 
know most distinctly of all things. (AT X 401—402) 


Descartes remarks that some people are born with a greater perspicac- 
ity than others but that practice can improve any ingenium. This is not 
done by turning to great and obscure things or to sublime philosophical 
arguments, because even the most "abstruse sciences are to be led down 
[deducendas] only from easy things and more accessible ones" (AT X 402). 
He gives two examples: (1) If we wish to know whether a natural power 
can travel through space in an instant, it is a mistake to turn to difficult 
matters like magnetic force, the influence of the stars, or even the speed 
of light. Rather, one should turn to the question of the local motion of 
bodies, “because nothing in this whole subject matter [ genus] can be more 
sensible [i.e., more accessible to the senses]." Although the motion of an 
ordinary body proceeds from place to place and therefore is not instanta- 
neous, an ordinary body can exhibit a type of instantaneous motion when 
it is moved as a whole: "for example, if I move one extremity of a stick, be 
it as long as one likes, I easily conceive that the power by which this end of 
the stick is moved necessarily also moves all the other parts of it in one 
and the same instant" (AT X 402). (2) In what way might one and the 
same simple cause produce simultaneous contrary effects? To answer this I 
should not think of medicines that drive out some bodily humors while re- 
taining others or of the power of the moon to warm by its light as it cools 
by an occult quality, “but better that I shall intuit-see a balance scale, in 
which the same weight raises one pan in one and the same instant as it 
depresses the other, and similar things" (AT X 403). 

The workings of the intuition of mind and eye are explained here using 
physical problems as examples, but that must not induce us into thinking 
that Descartes was illustrating only how to address corporeal problems. 
The entire context of Rule 9 takes as given the strict analogy between intu- 
itus of the mind and intuitus of the senses, so that the latter can serve as a 
model for the former. This is entirely in the spirit of the principle of ana- 
logical resemblance of his earliest philosophy. Moreover, the rules of the 
second part of the Regulae show how imaginative aids can be used in solu- 
tions to any kind of problem; they show ways in which things can be "fig- 
ured" concretely and further illustrate the biplanarity of intuitus. 

In the "Cogitationes privatae," especially in the notes "Sensible things 
[are] apt for conceiving Olympian things" and *The cognition of natural 
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things by human beings [occurs] solely through the similitude of those 
things that fall under sense," corporeal things image things higher than 
the corporeal. In the present examples natural power and the possibility of 
its being instantaneously conveyed are illustrated by the humble (but per- 
haps not absolutely simple) example of a stick. The single example does 
not prove that any other natural power is instantaneously conveyed, but 
(putting twentieth-century physics to one side) it does show that such a 
power exists naturally. Similarly, the contrary motions of the two pans of a 
balance scale show that a single cause can have opposite effects. It is quite 
evident that Descartes is not proceeding by before-the-fact reasoning but 
rather showing that if we learn to grasp relatively simple, concrete things 
in the right ways we can immediately see truths of interest and relevance. 
Suppose a Scholastic philosopher wanted to determine whether light 
traverses space over time or instead occupies the whole of the intervening 
space in an instant. He would proceed by searching for one or more mid- 
dle terms that would connect the minor term, light, with the major term, 
instantaneity, and these middle terms would have to be abstract essences 
or qualities, just like the major and minor terms. Such a search would be 
close to hopeless. (1) If one conceives light by way of genus, say “natural 
power," one can show that light is instantaneous only if all natural powers 
are transmitted in an instant. A set of collapsing dominoes shows the con- 
trary. (2) An alternative is to settle with exactitude the essence of light, in 
the hope that the essence will imply instantaneity. But essences cannot be 
discovered through middle terms (because they identify what the things in 
question simply are), so either (a) instantaneity must turn out to be the 
differentiating factor that makes light what it is (the instantaneous natu- 
ral power) or (b) it will have to be an essential attribute that is derivable 
from the differentiating factor plus genus (suppose that there were a char- 
acteristic, informity, such that light was an informitive natural power, and 
everything informitive was instantaneous in effect) or (c) it is merely an 
accidental property of light. In cases (a) and (c) we would simply have to 
recognize light as instantaneous—in one case essentially, in the other acci- 
dentally—that is, no middle terms would be involved. In case (b) we would 
find ourselves back at the beginning: if we did not already know that all in- 
formitive things are instantaneous, we would have to search for middle 
terms to prove it, a task that would probably be more difficult than the 
original one. In order for the search to work at all, one simply must have 
an intuituslike power of recognizing things, even relatively complex things 
like pan balances, for what they are, what they do, and what they show. 
Descartes abandons the search for essences in favor of the search for re- 
semblances (at the outset of Rule 6; see chap. 5, Sec. B), and he thereby 
devises a method with many more expedients for addressing problems by 
putting intuitus at its heart. If Descartes had asked himself whether light 
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was instantaneously transmitted—and of course he did ask himself this 
question—he might in his search have proceeded like this: *How can I de- 
termine whether light is instantaneous? Well, I usually think of it as a natu- 
ral power, but not the only one. Let me cogitate. . . . Perhaps I can enu- 
merate different examples of natural power: light, gravity, impulsion. . . . 
This *method' I am following here hardly seems comprehensive, it's just 
random. . . . But wait! I can approach this question from another, more 
concrete direction. I can imagine an instantaneous power in an elemen- 
tary example, the motion of a rigid stick; when one end is pushed, the 
other moves at the same moment. So I know that at least one such natural 
power exists, because it occurs in a really existing natural thing. This will 
allow me to study light in a more focused way: I can analogize light to the 
stick, I can try to think of ways in which the action of the stick can be taken 
as a model for the action of light. Let's see. . . . Suppose that space were 
not void but a plenum, filled with matter, and that for any part of it to 
move the immediately adjacent part had to move, just as with the stick, and 
suppose that light is an action transmitted through this matter as medium, 
then. .^ 

This is, of course, not a solution, but just one or two steps on the way to 
a solution. Nevertheless, it promises to be a method much more flexible 
and rich in alternatives than is the abstract search for middle terms. To be- 
come knowledge these hypotheses and notions would have to be included 
in, first, a step-by-step deductio (a sufficient enumeration) and then per- 
haps into a continuous deductio approaching the status of intuitus, if my 
ingenium is powerful enough. The technique of analogical extrapolation 
from individual cases can lead to knowledge only if there is some basis for 
knowing not just (say) that the behaviors of sticks and light both exhibit 
natural powers but also that they have in them, or participate in, the char- 
acteristic "natural power" in the same relevant way. Rule 6 in fact presents 
a doctrine of natures conceived not as essences but as semblances that 
things participate in or contain in varying degrees. 

But before we turn to this participation theory, we need to highlight 
Rule 9's special contributions to understanding the biplanarity of intuitus. 
One does not intuit things in the absence of context. The command “In- 
tuit!" or “Intuit that balance scale!” would elicit the response "How?" “In 
what way?" Intuiting-seeing that the scale exists is different from intuiting- 
seeing that it is corporeal, which in turn differs from intuiting-seeing that 
the two pans move in opposite directions because of a single weight. The 
easy and distinct, the not doubtful concept of a pure and attentive mind 
(to use the idiom of Rule 3), requires that the object be cleared of extra- 
neous considerations (e.g., in the case of Rule 9 the metal out of which 
the scale is made would be set aside) and that the mind be sharply focused 
and attentive. The clearing away of what is extraneous takes place in the 
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course of the search for truth, and the direction of focus is provided by 
the context of the problem. 

Therefore, just as in the earliest philosophy, there is an object plane and 
an ocular or configuring (or figuring-out) plane. Intuitus is the hold that 
the mind gets on the object in light of what the context of the problem il- 
luminates. The balance scale can be grasped in many ways: to name just a 
few, as simple machine, as material object, as existing being, as weighing 
device, as exhibitor of contrary effects by a single cause. Intuitus is there- 
fore not grasping "the" idea of the scale; rather, the conceptum of intuitus 
is the particular, focused, active grasp of what has been presented to and 
prepared by the mind. 


G. MATHESIS AND THE NECESSITY OF METHOD 


As the "Cogitationes privatae" noted, every ingenium has limits that it can- 
not transcend, yet those who "cannot use principles for discovery because 
of a defect of ingenium can nevertheless know the true reward of the sci- 
ences, which suffices them for carrying out true judgments in the estima- 
tion of things" (AT X 215). Another private cogitation, which falls amid 
the notes about the powers of imagination and the capacity of sensible 
things to mirror Olympian things, remarks that “the sayings of the wise can 
be brought back [reduci] to a certain very few general rules." A finite in- 
genium, whether considered under the aspect of its particular defects or 
from the perspective of the limits that are imposed on all human beings, is 
nevertheless capable of truly judging in the appraisal of things, and the 
very principles that are characteristic of all human ingenia are such that 
they can be made subject to a regulated use, that is, to method. Rule 3 has 
identified two ways native to ingenium, intuitus and deductio, and it is on 
the basis of these that the subsequent rules present a regulated use. Rule 4 
quite consequently begins by announcing that *method is necessary to 
investigating the truth of things." 

The predominating metaphors of Rule 4's first paragraph are blindness 
and aimless wandering: "Mortals are so much held by blind curiosity that 
often they lead down [deducant]? their ingenia along unknown ways with- 
out any reason of hope," as if someone overcome by greed for finding 
treasure should “perpetually wander the streets" looking for something 
mislaid by another traveler. Almost all chemists, many geometers, and no 
few philosophers proceed in this way. But it would be preferable never 
to think of searching for the truth of a thing than to proceed without 
method; “for it is most certain that through inordinate study of this kind 
and obscure meditations the natural light is confused and the ingenia are 


1g. ‘Deduction’ would of course be completely unacceptable here. 
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blinded," just as eyes accustomed to darkness weaken so that they cannot 
bear the light of day. 

What is method? “By method I understand sure and easy rules which 
anyone might observe exactly so that he never puts anything false for the 
true and, no endeavor of mind being uselessly squandered but rather al- 
ways gradually increasing science, he arrives at the true cognition of all 
things of which he will be capable" (AT X 371-372). 

According to the second paragraph of the rule, method will rightly 
teach how the proper use of mind's intuitus-seeing can prevent us from 
falling into error and how deductions are to be found so that we can 
come to the cognition of all things. It will also teach that nothing more is 
needed for the completeness of method than intuitus and deductio; that 
is, these two are both necessary and sufficient for method. Rule 4 is there- 
fore a natural outgrowth of Rule 3. But the rule immediately moves to fore- 
stall a possible misconception about the direction the doctrine of method 
ought to take. The method of the Regulae will not teach how to perform 
intuitus-seeing or deductio, "because they are the simplest and the first of 
all, so that unless our intellect is already able to use them it would compre- 
hend no precept at all of this method, however easy it might be" (AT X 
372). Moreover, the operations of the mind that ordinary logic and dialec- 
tic teach are useless because they tend to impede and obscure the light of 
reason rather than add to it. 

The next paragraph appears to begin with a justification for rejecting 
the classic logical-dialectical method in favor of the method of intuitus- 
deductio. Descartes says that since to give oneself over to studies without 
this true method is more harmful than helpful, he can easily persuade 
himself that the great minds of the past (called the majorii ingenti) had al- 
ready recognized it in some way, “by guidance of nature alone." Using a 
conceit that appeared in the "Cogitationes privatae" and that occurs three 
times here in Rule 4,? Descartes announces that “the human mind has 
something divine, I know not what, in which are founded the first seeds of 
useful cogitations in a way that often produces spontaneous fruit, however 
neglected and suffocated it may have been by studies [that are] at cross- 
purposes" (AT X 373). As an example of the power of these first seeds, the 
rule adduces arithmetic and geometry, the latter in the form of the ancient 
geometric analysis, the former under the aspect of the still-developing 


20. Twice in 4-A (AT X 373 ll. 8-9, “prima cogitationum utilium semina"; 374 ll. 7-8, 
«prima rationis humanae rudimenta") and once in 4-B (AT X 376 ll. 12-13, "prima quae- 
dam veritatum semina humanis ingenijs a natura insita"). The count is raised to four if one 
includes a similar phrase in 4-A (AT X 373 ll. 19-20, "spontaneae fruges ex ingenitis hujus 
methodi principijs natae"). Since Weber's stratigraphic theory of composition considers the 
repetition of ideas to be a mark of redundancy, then the supposedly later 4-A contains one of 
the very redundancies said to differentiate 4-B from the rest of the rule. 
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modern algebra. “These two are nothing other than the spontaneous fruit 
born from the congenital principles [ingenitis principijs] of this method." 
They have flourished because of their very simple objects. Though all other 
sciences have had their advance blocked by greater impediments, "pro- 
vided they are cultivated with the greatest care they will without doubt ar- 
rive at perfect maturity." 

The next paragraph reflects on what this means for the project of the 
Regulae. “Indeed I have undertaken principally in this tractate to make this 
happen [i.e., the arrival at maturity of all sciences]." If he aimed at noth- 
ing more than solving inane problems like other logicians and geometers, 
his work would be as pointless as theirs. The discussion then turns to the 
purpose of the frequent references to figures and numbers that occur in 
the rest of the book. 


From no other disciplines can be drawn examples so evident and so certain, 
but whoever will attentively have regard to my sense will easily perceive that 
I am thinking here of nothing less than the usual mathematics, but rather 
that I am setting out a certain other discipline, of which others are the in- 
tegument [or covering] rather than the parts. For this [discipline] must con- 
tain the first rudiments of human reason and extend to eliciting the truth 
from any subject whatever; and, to speak freely, I persuade myself that this is 
greater than all other cognition that is humanly handed over to us, inas- 
much as it is the fount of all the others. And I said ‘integument’ not because 
I want to cover over this doctrine and make it involved so as to keep away 
the vulgar [people], but rather to dress and ornament it so that it can be 
better accommodated to human ingenium. (AT X 374) 


Some thirty years ago Jean-Paul Weber, the leading proponent of the 
thesis that the Regulaeis a patchwork of inconsistent initiatives (the contra- 
dictions between which reveal the order of composition), claimed that these 
words mark the end of Rule 4-A, which he believes is the second draft of 
the rule. The last half, that is, the last two paragraphs, known as 4-B, he 
believes was the historical starting point for the entire Regulae and that it 
was composed in the weeks preceding Descartes's dreams of 10-11 No- 
vember 1619. Before passing judgment on the possible coherence or in- 
consistency of 4-B with 4-A, then, it will be useful to reflect on where things 
stand at the end of 4-A and to compare how the two parts are formulated. 

People ordinarily pursue knowledge randomly, and this random pur- 
suit tends to blind the natural endowment of the seeds of truth. The lead- 
ing, Aristotelian theory of scientific knowledge, embodied in dialectic and 
syllogistic logic, either confounds what is innate by trying to teach it or im- 
pedes the proper use of the inborn seeds of thought by presenting useless 
complications. Although the kind of success that cultivating the seeds can 
bring is most evident in mathematics, the object of the Regulae is neither 
to teach mathematics nor to drive off untutored readers with a smoke- 
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screen of figures and formulas. The goal is to bring about the perfection 
of all sciences whatsoever. Ordinary mathematics is introduced not for its 
own sake but as the only current example of how simple things can be cer- 
tainly and evidently known by means of intuitus and deductio. Ordinary 
mathematics is but the outer vestment of the discipline that truly contains 
the first rudiments of human reason, and mathematics is an especially good 
source of examples because it is well accommodated to the ingenium of 
human beings. 

Many themes of the cogitations of 1619-1621 are sounded here: that 
there are seeds of knowledge; that until now the sciences have been hid- 
den; that only a small number of rules, not a complex science of logic and 
dialectic, are needed to guide the native cognitive endowment; that there 
are limits to human ingenium, but that each human being possesses what 
is needed to judge for him- or herself; and that the figures of mathematics 
can be used to show forth something else, something higher and more 
perfect than themselves. Descartes expresses through qualifications that 
he is dealing here in human things, in human knowledge, and that his stan- 
dard is not divine knowing or being: the new discipline he is seeking is 
better than all other cognition humanly handed down to us, it contains the 
first rudiments of human reason, and the mathematical integument ac- 
commodates it to human ingenium.?! But what does it mean to be accom- 
modated to the ingenium of human beings? 

There is a fairly clear answer from our previous examination of imagi- 
nation and ingenium. The ingenium as defined in Rule 12 is the general- 
ized power of forming and manipulating images and of regarding images 
as images, that is, as figuring something else. The easiest thing for imagi- 
native ingenium to do, the thing most accommodated to its nature in hu- 
man beings, is to form simple geometrical figures to represent the pro- 
portions of relevant aspects of what is in question. Mathematics is not so 
much a discipline unto itself as the object most naturally suited to the 
human ingenium, which is able to figure things out much more readily 
by looking at a problem in particular respects than by trying to grasp es- 
sences and natures. The aim of the whole Regulae should accordingly be to 
show not how everything can be reduced to mathematics but rather how 
mathematics in its exquisitely simple work of making and examining im- 
ages can be applied, and give crucial guidance, to the more comprehen- 
sive use of the ingenium. Ingenium is able to embrace all sciences by mak- 
ing figures that enable it to conceive the objects of those sciences. The 


21. Gabe emphasizes the human limitation of Descartes's cognitive claims in the Regulae, 
as does also Josef Simon; see Gabe, Descartes’ Selbstkritik, and Simon, Wahrheit als Freiheit, pt. 2, 
chaps. 2 and 3. It is interesting here that, although the qualification of ingenium by hu- 
manum is not rare in the Regulae, ingenium occurs in the vast majority of cases without it. 
For a quick overview, consult the Index des "Regulae ad directionem ingenii.” 
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practice of mathematics, taken by analogy, will provide the humble model 
for using figuration and conceiving the nobler sciences. Thus figuration 
and conception is the discipline that contains and elaborates the seeds of 


all knowledge. 
Part B of Rule 4 begins autobiographically. 


When I first applied my rational spirit [animum] to Mathematical disciplines, 
I read through without pause most of those which are usually treated by 
their authors, and I cultivated chiefly Arithmetic and Geometry, because 
they were said to be the simplest, and as it were roads to the others. But in 
neither case did any writers by chance then fall intó my hands who com- 
pletely satisfied me: for I read many things in them about numbers, which 
when I performed the reasonings I experienced to be true; and about fig- 
ures, they exhibited many things in a certain way to the eyes themselves, and 
they drew conclusions from certain consequences; but why these things were 
so, and in what way they were discovered, they did not appear to show suffi- 
ciently to the mind itself; and so I was not surprised if even most of those 
ingenious and erudite men either soon neglected these once-tasted arts as 
puerile and vain or on the contrary while learning [some things] from these 
were frightened away at the very border by seemingly very difficult and intri- 
cate things. For truly nothing is more inane than to treat of bare numbers 
and imaginary figures in such a way that we seem to want to find rest in the 
cognition of such trifles and to take pains with those superficial demonstra- 
tions, which most often are discovered more by accident than by art and per- 
tain more to the eyes and the imagination than to intellect, so that we be- 
come unaccustomed in some way to using reason itself; and at the same time 
nothing is more intricate than by a mode of such testing to disentangle new 
difficulties involved with confused numbers. (AT X 374-375) 


This passage (approximately one-fourth of the first paragraph of 4-B) is 
crucial not only because of its importance for determining whether the 
Regulaeis a coherent work but also because of the clues it yields about Des- 
cartes's conception of the unity of his studies. 

What does it accomplish? Despite its initial appearance of being an au- 
tobiographically narrative interloper in an otherwise discursive context, it 
is in fact strongly linked to what precedes. Rule 4 began as a reflection on 
the blind and errant ways on which human investigators set out and the 
relative good fortune of those who have not had their powers, their natu- 
ral light, obscured by misguided experience. It spoke from the perspective 
of one who had already discovered the origin of all methodical inquiry, in- 
tuitus and deductio. It did not claim, however, that the origin and method 
were previously unknown; the existence in all human beings of inborn 
seeds of thinking and knowing led the author to persuade himself that, 
even when neglected or crossed, nature spontaneously leads some people 
to produce fruits of wisdom. Precisely at this point he first mentioned the 
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arithmetic and geometry of ancients and moderns as evidence of this the- 
sis and as surety that, once more complicated objects have been approached 
with a deliberate application of method, the sciences of them will reach 
"perfect maturity." The account of 4-A therefore had three foci of devel- 
opment: the human search for truth, the seeds of method that can guide 
it, and the objects and disciplines that will be understood as a result. Af- 
ter Rule 3 had marked out two ways and two ways only of coming to the 
truth, Rule 4-A proceeded quite logically—for the young Descartes, who pre- 
fers thinking that is concrete—to the question of where and when they 
have been followed. The beginning narrative in Rule 4 was thus essentially 
the fruit of historical reflection on the hitherto largely abortive quests for 
truth and the reasons for their failures and any successes. Presumably the 
author of such a narrative was writing from the perspective of success in 
the quest for truth, and so it is understandable that he would include his- 
torical reflection on himself, that is, autobiography. Thus there is nothing 
very much surprising when the narrative turns to autobiographical consid- 
erations in 4-B. 

This is a general justification of the beginning of 4-B, in terms of the 
rhetorical situation. What justifies its particulars? Consider: the last para- 
graph of 4-A made clear that it is not mathematics that the Regulae is in- 
tent on teaching, despite the fact that the work frequently adverts to ex- 
amples of numbers and figures (as it had already done in Rule 3), but 
rather a discipline from which even the scientific subjects that are called 
mathematical ultimately derive their knowability and certainty, a discipline 
that is the ultimate discipline because it "contains the first rudiments of 
human reason and extends to eliciting the truth from any subject what- 
ever." When Descartes wrote in the very last lines of 4-A that he calls math- 
ematics the integument of this discipline not to hide it but to vest and or- 
nament it "so that it can be better accommodated to human ingenium," 
he was not concluding his exposition but only setting the stage for an elab- 
oration of (1) what in ordinary mathematics can be used to conceive this 
higher discipline, (2) what differentiates the higher discipline from ordi- 
nary mathematics, and (3) in what sense ordinary mathematics accom- 
modates human ingenium to the higher discipline. Within the context of 
Rule 4, questions 1 and 2 receive provisional answers, while 3 awaits the 
further elaboration of how the regulation of the ingenium is to be under- 
taken in the succeeding rules. We already have seen, however, in what way 
Rules 12 through 21 can be said to present a doctrine that uses a simple 
mathematics of number and line in order to accommodate the pursuit of 
knowledge to the character of the human ingenium. 

In 4-A, Descartes wrote that his first reading of mathematical authors 
concentrated on arithmetic and geometry “because they were said to be 
simplest and as it were ways to the other disciplines." But he did not find 
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them to be as he expected. Although by verifying the results he found that 
much of what they said was true, this did not satisfy him because they did 
not explain “why these things were so" or “in what way they were discov- 
ered." The reasons supporting the knowledge and the process of reaching 
it were left obscure. It was clear from the poor use these writers made of 
their discoveries that they did not really possess any clear method that 
had brought them to their results; it was as much chance as acumen. In ad- 
dition, they acted as though the goal were to be satisfied with superficial 
demonstrations concerning bare numbers and imaginary figures, and their 
demonstrations appealed more to the eye and imagination than to the in- 
tellect. Obviously there is something more that Descartes expects of a pro- 
cess of knowing adapted to human ingenium. It is clear that he does not 
desire simply the application of mathematics for its own sake, but rather 
the science that uncovers and elaborates the unity of all knowing and that 
simultaneously is the ground of all application of knowledge. 

In 4-B, Descartes points out that he reflected on a demand made by an- 
cient thinkers: that one learn mathesis, the way of cognitive discipline, as a 
prerequisite to the study of wisdom, because it is the simplest and most 
necessary of all for preparing the ingenium.?? This reflection aroused a 
suspicion: that the ancients possessed the key to learning, a mathesis that 
was radically different from the mathematics and even the algebra of the 
current day. Here in 4-B, just as two paragraphs earlier in 4-A precisely at 
the point of discussing the works of predecessors, he adverts to the first 
seeds of knowledge, "certain first seeds of truth seated in human ingenium 
by nature." But here the reasoning has a different aim. In the earlier pas- 
sage reflection on the divine seeds of knowing led to arithmetic and geom- 
etry as examples of how even neglect and miseducation cannot completely 
frustrate their effect, whereas here the ancients' treatment of mathematics 
as a preamble to wisdom spurs him to mention these seeds as leading not 
just to mathematics but also to fundamental knowledge of all kinds. The 
one who seeks wisdom can discover moral truths, just as the ancients dis- 
covered that virtue is to be preferred to pleasure and honesty to utility, 
and the other true ideas of philosophy and mathesis as well, all ^with one 
and the same light of the mind." These are not mathematical ideas he is 
talking about but philosophical and mathetical ones. 

Henceforth I shall use the term ‘mathetical’ to distinguish this funda- 
mental philosophical character of mathesis from mathematics. Before ex- 
plaining further its significance, we must note that Descartes does not say 


22. Marion traces the antecedents of this admonition. The ancients spoke of geometry 
rather than mathesis. A late sixteenth-century work that Descartes had certainly read, Cla- 
vius's book on the Elements of Euclid (1589; 2d ed. 1603), speaks of the need to know "the 
Mathematical sciences." Descartes's mathesis in fact radicalizes the admonition: learn not 
mathematics but the foundation of everything that is learnable. 
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he found the vestiges of this true mathesis in all past mathematicians—for 
example, he mentions Pappus and Diophantus but not Euclid—and he 
points out that in the recent past there have been “certain most ingenious 
men” who have tried to resuscitate it, although it needs to be relieved of 
"the multiplicity of numbers and the inexplicable figures under which it is 
buried." 

The analysis of Pappus and Diophantus was a technique for solving geo- 
metrical and geometrically representable problems by taking both the 
known and the unknown as determinate and then, by means of relation- 
ships that are given or deducible, working out the unknowns.” This is the 
discipline that Descartes calls a mathesis very different from the vulgar 
one of his age. It is not enough simply to foster problem solving by using 
the algebra of the mathematicians, however; for when this insight "re- 
called [him] from the particular studies of Arithmetic and Geometry to a 
certain general investigation of Mathesis," Descartes began to "inquire first 
of all precisely what everyone understands by this name" and why other 
sciences like astronomy, music, optics, mechanics, and many others are 
called parts of mathesis. He warns, however, that it is not enough simply to 
ask after the origin of the word. This calls to mind the caveat of Rule 3: 
look not to the meanings of the terms as usurped by the schools but to 
their simple Latin meanings, and then use the one most apt. 

Descartes notes that ‘mathesis’ amounts to the same thing as 'disci- 
plina', discipline, and by the criterion of simple meaning all methodically 
organized knowing has as much right to be called a discipline as does ge- 
ometry. He then invokes the universal testimony of people, even those who 
possess a minimal rationality: all those who have reached school age eas- 
ily distinguish the general matters that pertain to the fundamental disci- 
pline, mathesis, from what specifically belongs to other, particular disci- 
plines. He arrives at the conclusion that everything in which order and 
measure are examined refers to mathesis and that the science that treats 
everything pertaining to order and measure in any manner and any mat- 
ter whatsoever is to be called ‘mathesis universalis’, "because in this is con- 
tained all that on account of which the other mathematical sciences are 
called parts [of mathematics]." Of course, there are other, particular things 
for which this universal mathesis cannot account, but anything that in any 
way reflects order and measure is subject to it. As Descartes goes on to say 
in the second, concluding paragraph of 4-B, 


But conscious of my weakness I decree that I will pertinaciously observe such 
order in the inquiring cognition of things that I will always proceed from the 
simplest and easiest things and never progress to others until it seems to me 


29. Jacob Klein, Greek Mathematical Thought and the Origin of Algebra, 126-149; and Paul 
Tannery, La Géométrie grecque (Paris, 1887). 
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that nothing more to be wished for remains in these; wherefore I have culti- 
vated till now this universal Mathesis insofar as was in my power so that I 
consider myself able to treat from the beginning somewhat profounder sci- 
ences with a not premature diligence. But before I turn to this, I want to col- 
lect into one and dispose in order everything I have perceived worthy of note 
with regard to these superior studies, partly so that one day I might easily re- 
call such things from this book if the occasion demands, when memory is di- 
minished by increasing age, partly so that now, memory being liberated from 
these same things, I can more freely shift my rational spirit [animum] to the 
others. (AT X 378-379) 


Here is further evidence that the Regulae is paradoxically patterned on 
the art of memory, using various devices to minimize the need for that fickle 
power. Moreover, the chief autobiographical conceit of the paragraph, that 
the Regulae is a work of transition and an instrument for a memory that is 
always overburdened and in danger of failing, certainly adds to the impres- 
sion that 4-B is in essential continuity with both the preceding three and a 
half rules and with Rules 12 through 21.?* 

But the emphasis in the passage on the need for order in all studies 
and the orderliness of the Regulae itsel£f—Wwhich is an orderly reflection on 
the fundamental principles of order—indicates that the Regulae partici- 
pates in the very subject matter it is about: it is about order, and it is itself 
orderly. In this sense, the Regulae itself is more than a token for memory: 
in the sense identified earlier, it is itself a symbol of order, indicating the 
whole while also participating in it. 


H. MATHEMATICS, IMAGINATION, AND MATHESIS 


Chapter 1 introduced the medieval doctrine of the internal senses and ar- 
gued that its durability was due not simply to the Aristotelianism of West- 
ern Scholasticism but also to support from other traditions, especially med- 
ical theory. The understanding of the imagination as a power of sensibility 
dependent on localized brain functions and playing a significant role in 
cognition was therefore not specifically bound to the fate of Aristotelian 


24. It seems unlikely that this would accurately describe his situation in late 1619, 
though it seems more than apt for his intention to explore first philosophy at the urging of 
Cardinal Bérulle (perhaps in late 1627) and his actual execution of that intention during his 
first nine months in Holland (i.e., in 1629). One should note that Rule 4's autobiographical 
approach to the history of mathesis is not echoed in any of the notes from the period 1619- 
1621, apart from the narration of the dreams of 10-11 November 1619, which is an episode 
to be interpreted rather than a life to be narrated. The Studium bonae mentis, the only other 
early autobiographical piece, cannot antedate 1623, since according to Baillet's account it 
discusses events of that year, and it is possible that this no longer extant work was written 


years later. Once again the evidence points to a later rather than an earlier date for the com- 
position of Rule 4. 
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or Scholastic tenets. The centrality of imagination was bolstered by the 
concurrence of other traditions that contributed theories of its impor- 
tance. For example, the Stoics taught that the dominant power of reason, 
the hegemonikon, was located in the brain and there received the phan- 
tasiai from the external world. In the Neoplatonic Augustine, in contrast, 
memory was, along with intellect and will, a member of the highest triad 
of psychological powers, while corporeal imagination was part of the im- 
mediately subordinate triad of sensitive powers. Indeed any Neoplatonist 
is as likely as not to ascribe an important role to imagination. Although 
Neoplatonism is, "in general, inimicable to a constructive theory of fan- 
tasy," it 
is capable at any time of taking a course which leads to the ennoblement of 
a mental capacity which its basic philosophy affected to despise. This para- 
doxical nature of Neoplatonic thought concerning phantasia and related pow- 
ers can hardly be overemphasized: its idealism taught it to despise phanta- 
sies, its dualism found a place for them, its psychology, largely Aristotelian, 
taught it to study them, and its passion for the Timaeus led it to recognize 
them as God-given.?5 


According to a recurrent Neoplatonic theme, the different levels of reality 
image or mirror one another, so that imagination can acquire a certain 
ontological and epistemological credibility and partially bridge the gap be- 
tween the corporeal and spiritual realms. 

With respect to mathematics, Descartes was not the first to ascribe a 
special role to imagination; indeed, already in late antiquity Neoplatonists 
interpreted the phantasia as providing the medium and matter for mathe- 
matical objects. In his monograph on the background to Descartes's use 
of the term ‘mathesis universalis’, Giovanni Crapulii traces the notion back 
to the Greek mathematician Euclid and the Neoplatonic philosopher Pro- 
clus (412—485). In the sixteenth century the content of a universal mathe- 
matics was discussed under various names, such as scientia communis, mathe- 
sis generalis or universalis, mathesis universa, and mathematica generalis. These 
names were intended to indicate the discipline common to all the mathe- 
matical sciences; the core of it was the Euclidean theory of proportion 
presented in the fifth book of the Elements of Geometry. Moreover, within 
these sixteenth-century discussions of mathesis universalis there was an in- 
fluential strand of thought going back to ancient commentaries on Euclid 
that understood the medium or material of mathematics and mathemati- 
cal objects to be the intelligible matter of phantasia. So, for example, in 
his commentary on Euclid's geometry, Proclus presented the notion of 


25. Murray Wright Bundy, The Theory of Imagination in Classical and Mediaeval Thought, 
University of Illinois Studies in Language and Literature, vol. 12, nos. 2-3 (Urbana: Univer- 
sity of Illinois Press, 1927), 146. 
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kinesis phantastike (imaginative motion) as underlying the mental activity 
of the geometer; elsewhere he described the phantasia as a "form-giving 
intellection of the intelligibles. ”?6 

This doctrine of the imaginative basis of mathematics gained renewed 
topicality in the sixteenth century, especially through Alessandro Piccolo- 
mini's Commentarium de certitudine mathematicarum disciplinarum. In his dis- 
cussion of the common science (scientia communis) he argued that the 
mathematical sciences were considered by the ancients as intermediate 
sciences both because they were neither entirely intellectual nor entirely 
immersed in matter, and also because of their efficient cause, the phan- 
tasia: “a certain power of soul that holds an intermediate place between 
sense and intellect," which Piccolomini, following Proclus and others, iden- 
tified with Aristotelian intellectus passivus (nous pathetikos), passive or po- 
tential intellect. The things of mathematics "are not at all sensibles in the 
subject [= substance] nor things inwardly liberated from it: those mathe- 
matical figures are found rather in phantasia itself, garbed nevertheless 
on the occasion by quantities found in sensible matter.” The phantasized 
quantity (quantum phantasiatum) did not constitute the matter of any par- 
ticular kind of mathematics; rather, “one thing of great weight is to be 
noted, that when we have shown the phantasized quantity to be the matter 
or subject of mathematicians, this is said to be the subject not of geome- 
try or arithmetic, which two are the first genera of mathematics, but of a 
certain faculty common to geometry and arithmetic.” Piccolomini under- 
stood this quantum phantasiatum and its underlying faculty of mind as 
clarifying what other authors had “improperly” called intelligible material; 
according to him, it was not so much intelligible as imaginative.?? 

In the Ethics of Geometry, a reflection on the different significance of 
construction in ancient and modern mathematics (with Euclid and Des- 
cartes the protagonists), David Lachterman suggests that Proclus’s ele- 
vation of imagination makes him the first modern mathematician. His 
influence, in combination with an affinity for imagination among early 
modern algebraists that was encouraged by their adaptation of techniques 
from the arts of memory taught by Llull, Petrus Ramus, and Giordano 
Bruno, decisively shaped modern mathematics. Lachterman considers, in 
particular, the use of diagrams in ancient and early modern mathematics 
within the context of an ontological dilemma posed by imageability. He 


26. Discussed by Lachterman, Ethics of Geometry, 89-90. The quote, given by Lachterman, 
is from the Commentary on the Republic, 1.235.18. 

27. See the account of Piccolomini in Giovanni Crapulli, Mathesis Universalis: Genesi di 
un'idea nel XVI secolo, Lessico Intellecttuale Europeo, no. 2 (Rome: Edizioni dell'Ateneo, 
1969), 36-38. According to Crapulli (p. 41), Piccolomini was regarded by most of his con- 
temporaries and immediate successors as a mathematician of eminence. 
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interprets Aristotle, in comparison to Neoplatonists, as more sharply sepa- 
rating the knowledge of mathematics from imagination, in that the pro- 
cess of abstraction makes the image transparent to intellection so that the 
latter can know unchangeable, universal essences.?? In following Proclus 
rather than Aristotle, modern thinking betrays a practical rather than a 
theoretical orientation toward mathematics. "Simply stated, radically mod- 
ern thinking about imagination takes its bearing from the phenomenon 
of productive arts, including especially those arts adept at fashioning in- 
ternal mental images arid then embodying these elsewhere, by design"; 
Descartes, in particular, is one of these radically modern thinkers, and his 
mathematics is a paradigm of the modern approach.?? 

To settle these issues would require not only broaching the controver- 
sies between ancients and moderns but also—and more to the point—set- 
tling the nature and source of mathematics and mathematical thinking. 
Both tasks are beyond the scope of this book. The point in raising them 
here is different: first, to show, however sketchily, that imagination was 
traditionally and perhaps inextricably bound up with the early modern 
understanding of mathematics and mathesis universalis; second, to make 
clear that universal mathematics, far from being merely a mathematician's 
concern, inevitably raises questions about the means by which things are 
knowable and about what ontological status the things known have. Even 
if Descartes had intended to confine his interests strictly to mathematics, 
the context of the subject matter would have forced him to move into 
metaphysical territory. 

Yet it is probably incorrect to deduce that Descartes merely stumbled 
onto this territory. For from the sixth rule onward Descartes recurs more 
and more insistently not merely to the faculties by which we know and to 
the processes and method of knowing but also to the status of the things 
that are known and to the question of whether they can be known apart 
from concrete imaginings. It is not just the psychology of imagination that 


28. The discussion is in Lachterman, Ethics of Geometry, '76—90. Lachterman's inclination 
is to discount the importance in mathematics of the phantasm per se, because this trans- 
parency makes it invisible; the mind transcends the phantasm and proceeds to unchange- 
able, universal essences. He considers the noetic status of phantasms to be the key difference 
between ancient and modern mathematics. Ancients gave priority to the purely theoretical, 
whereas the modern orientation is more practical. I am not entirely persuaded by Lachter- 
man's effort to distinguish Aristotle from Descartes on the issue of phantasms, however, not 
only because I interpret Descartes as attempting to think through some of the aporiai about 
phantasms left by Aristotle and Aristotelians but also because I believe that Lachterman un- 
derstates the essentiality and indefeasibility of phantasms in Aristotle's theory of knowledge. 
Nevertheless, we can only regret that he is not alive to enlighten us further on this and many 
other things. 

29. Lachterman, Ethics of Geometry, 82, 86. 
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is important, then, but also the ontological underpinnings of this psychol- 
ogy and its associated epistemology—or, to use a name truer to the teach- 
ings of the Regulae, the ontological underpinnings of its way of mathesis. 
Where this ontological concern first emerges with consummate clarity 
is in the doctrine of natures. Where Descartes begins the exploration of 
this doctrine is in Rule 6, a rule that he calls the secret of the whole art. 


FIVE 


Order, Natures, and Series 


The Topology of Imagination 


Rule 4 left us in the following situation. To actualize the fundamental unity 
of all science we need not just the two ways of knowing, intuitus and de- 
ductio, but also a methodical way of approaching and acquiring knowl- 
edge. Descartes vaunts himself as the first not so much to realize that there 
is such a method (for he finds traces of it in predecessors) as to explicate 
and publicize it. Rule 4 told how he came to this discovery and explained 
(1) that this method of mathesis is a discipline for which the hitherto most 
certain of sciences, the mathematical, are like vestments, (2) that it is the 
source of what is perspicuous and easy in ordinary mathematics, (3) that 
the mathematicians of his day who cultivate algebra are attempting to re- 
suscitate the mathetical art of analysis that the ancients knew, and (4) that 
this mathesis is the science of everything having to do with order and mea- 
sure. The art of analysis of the ancients took both what was known and what 
was sought in a problem as given and used the codetermination of the 
parts to arrive at an exact determination of the unknown.! In general, the 
values that are possible for any one of a set of factors are at least partially 
determined and delimited by the structure of relationships that hold be- 
tween them all. 

If we recall that the Regulae was projected to consist of three parts, the 
latter two being devoted to perfect and imperfect problems, respectively, 
we begin to see more clearly how in principle the account of the method 
was to be laid out. After Part I set down the basics of the doctrine, Part II 
would show how the codetermination of factors could be used to discover 
unique solutions for unknowns, and Part III would deal with situations 


1. See chap. 4, Sec. G, above. 
LIJ 
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where the givens are insufficient to determine a solution.? We see that the 
lines and rectangles that Descartes introduced in Rules 15 through 21 are 
meant to create a kind of calculus, an algebra using figures rather than 
numbers, to instantiate the dimensions of a problem. The theory of pro- 
portions that Descartes had been working on at least since 1619 received 
its ultimate methodological expression in this geometric calculus. 

What harm is there, then, in saying that this science, this universal 
mathesis, is mathematics, that the Regulae creates a new, more general type 
of mathematics to deal with problems of all kinds at a high level of abstrac- 
tion, and thus that the Regulae culminates in the doctrine of the universal 
applicability of mathematics? After all, the Regulae in essence teaches how 
mathematical problems can be presented through a system of equations 
that can be turned into geometry; these equations, whether in one or sev- 
eral unknowns, and whatever their degree, are solvable precisely insofar as 
the various terms are codetermined by their relationships to one another. 

One difficulty with this conception is that it might simply be an anach- 
ronism deriving from the long tradition of historiography of science that 
credits Descartes with inventing modern analytic geometry. What that tra- 
dition tends to minimize is that Descartes's approach was motivated by geo- 
metrical considerations more than by what we consider algebra.? But this 
orientation to geometry, on my interpretation, is due not so much to an 
essentially backward-looking (and, from a twentieth-century viewpoint, ata- 
vistic) notion of geometry's preeminence over arithmetic (and thus also 
over algebra) as itis to the method of imaginative cognition that Descartes 
had been cultivating at least since 1618, a method that gives primacy to 
the formation and use of images. What the Regulae is attempting to pro- 


2. Rule 8 presents the distinction between the parts somewhat differently, however: it 
promises that the second part will deal with composite natures that are deduced from the 
simplest natures, and the third with composite natures “that presuppose other things also, 
which we experience to be composite on the part of the thing" (AT X 399). 

3. It is unclear at what stage in his career Descartes began using—and apparently in- 
vented—a modern power notation for representing polynomials. Milhaud dates Descartes's 
first use of a modern notation to around 1620; see Milhaud, Descartes savant, 86. P. J. Fed- 
erico places Descartes’s invention of modern notation close to 1630; see Federico, Descartes 
on Polyhedra: A Study of the “De Solidorum Elementis," Sources in the History of Mathematics and 
Physical Sciences, vol. 4 (New York: Springer Verlag, 1982), 30-32. From Beeckman's jour- 
nal entries of late 1628, it is clear that Descartes was still using the older cossic notation (it is, 
of course, conceivable that Descartes used cossic formulas to make things easier for Beeck- 
man) and was solving what we consider to be algebraic problems by geometrical methods 
close in spirit to those of the Regulae. For more general considerations on the relation be- 
tween algebra and geometry in Descartes, see Timothy Lenoir, *Descartes and the Geome- 
trization of Thought: The Methodological Background of Descartes’ ‘Géométrie,’” Historia 
Mathematica 6 (1979): 355-379; and Pierre Costabel, “La mathématique de Descartes an- 
térieure à la ‘Géométrie, ” in Démarches originales de Descartes savant (Paris: J. Vrin, 1982), 
27-37: 
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vide, I claim, is a supporting theory of the nature of human cognition that 
explains why and how imagination can play the central role in human 
knowing. 


A. THE AIM OF MATHETICAL KNOWING 


Let us remind ourselves of the ambition for imagination in the period 
1619-1621: corporeal imagination would use figures to image bodies, while 
intellectual imagination would use bodies to image spiritual truths, the two 
standing in an analogical relationship to one another. What happens in 
the Regulae, indeed in the very heart of Rule 4, is that the direction of in- 
genium takes ultimate aim at human wisdom, the origins of which are the 
first seeds of truth that 4-B says led the ancients to prefer honesty to utility 
and virtue to pleasure and, more generally, to acknowledge true ideas of 
mathesis (disciplina) and philosophy. It is the native endowment of hu- 
man beings that makes all this possible, and what Descartes seems to be of- 
fering in this work, which intends to sum up what he has learned before 
he goes on to profounder studies (AT X 379), is a distillation of the sim- 
ple truths governing all cognition into a small number of rules that hence- 
forth can be used by anyone to judge of the truth in any matter whatsoever. 
This doctrine governing knowing is based on the premise of the intuitus 
of simple things and the deductio from these of truths that cannot be 
known immediately: everything that can be known leads back ultimately to 
the distinct and easy concept of a pure and attentive mind, and what can- 
not be so led back cannot properly be known. 

This way of knowing is truly universal in scope, since even just the rudi- 
ments of it led the ancients to true ideas of mathesis and philosophy (Phi- 
losophiae etiam & Matheseos veras ideas agnoverint; XT X 376 ll. 18—19).* What 
this means is that the first seeds of knowledge enable us, if we look with a 
pure and attentive mind, to recognize certain objects, like what is virtuous 
and what is honest, and to see how they stand with respect to other objects, 
like pleasure and utility? But immediately after noting these fundamental 


4. This is the only occurrence of 'idea' before Rule 12, and the only one in the Regulae 
where the word seems to mean something other than "corporeal image." This is a small 
piece of evidence that, contrary to the Weber thesis, Descartes may have worked on 4-B 
much later than 1619. 

5. This implies that the recognition of terms is prior to the recognition of propositional 
truths. Despite the fact that the Regulae frequently relates its teachings to the cognition of 
propositiones, the basis of the proposition is the mental grasp of a relatively simple object. 
What words go with any particular grasp is indifferent, but as soon as one compares one 
thing with another, one arrives at a judgment, which is the basis for all verbal propositions. 
One must recall again Descartes's penchant for looking to the original meaning of terms: 
*propositio' ultimately derives from what is proposed to (propositus), put before, the mind; as 
any Scholastic thinker would have noted, the linguistic proposition ultimately derives from 
the receptivity and acts of the mind. 
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principles understood mathetically by the ancients, Descartes turns the 
discussion toward a mathesis conceived along mathematical lines. Whatever 
else they might have been, Pappus and Diophantus were recognized, not 
chiefly as wise men, first philosophers, or teachers of ethics, but as mathe- 
maticians. And even though order and measure are so broad as to encom- 
pass more than strictly mathematical things, the context of the last part of 
4-B is dominated by the presence of the traditionally mathematical disci- 
plines. It is quite understandable that most people have interpreted the 
Regulae as applying a kind of conventionally conceived higher mathemat- 
ics to all problems. It is important to recognize, however, that in the fun- 
damental intention of the work and in the very notion of mathesis some- 
thing even higher is implied that the work itself at crucial points falls short 
of—especially as the universal basis laid down in the first part is gradually 
steered toward becoming a problem-solving technique. 

Yet even at its most technical, the Regulae stays in close contact with cog- 
nitive imagination; in fact, it is precisely where the doctrine becomes most 
mathematical, in the last of the extant rules, that Descartes insists on using 
images formed both in phantasia and “on paper" (in the external world) 
to assist the intellect, which otherwise is in danger of error through over- 
looking relevant considerations. We should recall once more the two imag- 
inations of the “Cogitationes privatae": the corporeal one uses figures to 
conceive bodies, and the intellectual one uses bodies to figure spiritual 
truths. The Regulae gives primacy to the corporeal imagination and con- 
ceives the intellect as for the most part dependent on mathetical images, 
yet essentially different from the corporeal imagination because it, the 
intellect, is spiritual. The independence of faculties as conceived by the 
Scholastics is displaced by a more unitary notion of mind. Properly speak- 
ing, according to Rule 12, it is now the vis cognoscens or, in a broad sense, 
intellect that uses figures to conceive things even at the lower level; the op- 
eration of the vis cognoscens in phantasia is what imagination in the pre- 
cise sense is. And, as will be remarked in Rule 8 and reiterated thereafter, 
body or the corporeal comes into consideration not as existing in the world 


6. One of the “Cogitationes privatae” sheds light on what differentiates this from the ear- 
liest position. “For God to separate light from darkness, in Genesis is to separate the good 
angels from the bad, because a privation cannot be separated from [its] habit: for which rea- 
son it cannot be understood literally. Pure intelligence is God” (AT X 218; the order of the 
concluding sentence, “Intelligentia pura est Deus,” decidedly identifies pure intelligence 
with God). The implication is twofold: the image used in Genesis conveys something of the 
truth, but it requires analogical understanding; moreover, since only God is pure intelli- 
gence, human beings are not, and so the highest truths must in some way be accommodated 
to their lesser capacities. The intellect of the Regulae seems in many passages to be a pure 
form of spirit, but its continuing dependence on images and its involvement with the body 


suggest there is at least a remnant of the impure analogical intelligence described in the 
Genesis note. 
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but only insofar as it is conceived, or touched, by the mind. This is the 
realm of pure phantasms. 

What we are likely witnessing in the Regulae is a transformation from 
the earliest conception of imagination, its aspects, its powers, and its ob- 
jects, a transformation that is probably implicit in the logic of any cogni- 
tive method that prominently features imagination. The notes of 1619- 
1621 reflected a native realism about bodies: there was no sign that they 
were being thought of with the proviso “bodies only insofar as they are 
conceived by the mind,” and in fact Descartes presumed to know that 
there was one active power in things, and that in bodies this was corporeal 
form. The forms of things in the world were somehow grasped by us, and 
those forms in turn could be used to grasp higher things. Imagination was 
the power that enabled us to get a tighter grasp than mere gawking would; 
it allowed us to draw back from the immediacy of the given so that we 
might use figuration to better conceive things. Yet this distance loosened 
the connection between sensation and knowing, it opened up a space where 
the imagination could function but simultaneously introduced the possi- 
bility of going astray because of chance, arbitrariness, and the ineffective 
use of this power. The imagination is in need of direction, and what pro- 
vides that direction are the seeds of knowledge given to every ingenium 
and the small number of rules it is possible to prescribe therefrom. As the 
private cogitation on Schenckel's art of memory suggested, two ways of ap- 
proaching the truth open up: proceeding from phantasms to cause and 
back and forming a phantasm common to each of a group of phantasms, 
that is, finding the idea or eidos of the group (AT X 230). Either of these 
ways, or both taken together, would provide guidance for the otherwise 
unstable, labile imagination. The first method is a way that leads to the 
real and the causes of things; the second is a way that can proceed along 
either real or fictive lines so long as order is maintained. But this quite 
naturally opens up a new problem, for how can we know that a method 
allowing fictions will ultimately lead to the real and true? Moreover, what 
is the nature of the real, of the cause, that produces phantasms? Is it itself 
something that shares in the nature of the phantasm, or is it external to 
that realm? Does the activity of the mind parallel the activity of the world, 
or are mind's activity and mind itself something other than the world? 

The Regulae can be understood, I think, as an attempt to work out these 
problems and questions, an attempt that still maintains a basic confidence 
in the powers of imagination. But certain qualifications and limitations 
have inevitably worked their way in. Intellect, which in the early notes ex- 
ercised the higher kind of imagination that is proper to the poets, namely, 
using corporeal things to figure spiritual things, is now the agent proper 
in all cognitively relevant acts, from sensation to pure intellection. Bodies 
are no longer considered per se but as they are touched by the mind. 
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Although Descartes credits the ancients with recognizing philosophical 
and ethical truths through the rudiments of mathesis, there is otherwise 
no mention of how the intellect uses bodies, or ideas of bodies, to figure 
spiritual—both moral and intellectual—truths. If the primary motif of the 
early notes was cognitive and spiritual ascent by way of both corporeal and 
intellectual imagination, the dominant motif of the Regulae is the intellect 
working on problems that are "beneath" it. It is of course true that even in 
the early notebooks Descartes was a mathematical and physical problem 
solver, but then he stood in the first glow of enthusiasm for a technique 
that promised to carry its practitioner to the highest heights, to which oth- 
erwise only the poets easily ascended; whereas now that the technique is 
being worked out in detail, the heights may be appearing in the guise of 
the simple, that is, simple objects simply grasped by a pure and attentive 
mind. The high imaginative leaps of the poet are being implicitly con- 
demned as unmethodical and replaced with the step-by-step ascent of the 
order-loving philosopher. 


B. SERIATION AND THE NATURALNESS 
OF SIMPLICITY 


Rule 4 announced that every examination of order and method properly 
refers to universal mathesis; Rule 5 announces that the whole method con- 
sists in proper ordering and that the two rules that follow will clarify how 
this order is to be discovered and how it is possible to avoid error. The em- 
phasis on order is not at all surprising, since it is an elaboration of what is 
implicit in the doctrines of intuitus and deductio. If we are to use these 
properly (that is to say, if we are to proceed methodically) we must know 
when they are in order. We cannot inspect or intuit just anything: the prob- 
lem is that most people are trying to understand a blooming, buzzing con- 
fusion, the everyday world, whereas inspection is possible only where we 
have separated out the confusions and have arrived at something easy; and 
only once we have recognized these easy things can we reverse direction 
and begin deductio, proceeding from the simplest to the most complex. 
This orderly procedure is what Rules 6 and 7 teach. But, as one would ex- 
pect from what has preceded, this orderly procedure should involve learn- 
ing both how to put the mind into a pure and attentive state and what the 
mind is recognizing when it is in that state: that is, there are two subjects 
under consideration, the activities and powers of mind and the proper ob- 
jects of those activities. Rule 6 in fact emphasizes the proper object of cog- 
nition, under the rubric of simplicity, which makes that object well adapted 
to the limits of ingenium. 

The heading of Rule 6 reads: "In order to distinguish the simplest from 
involved things and to follow through in order, it is required to observe, in 
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every series of things in which we directly deduce [or lead down] certain 
truths one from another, what is maximally simple and in what way all the 
others are more, or less, or equally, removed from it." The commentary 
begins by saying that this rule “contains the chief secret of the art, nor is 
any other more useful in this whole treatise." The reason is expressed in 
the next clause. 


For it advises that all things can be disposed [i.e., set out] according to cer- 
tain series, not indeed insofar as they are referred to a certain genus of en- 
tity, as philosophers divide these things into their categories, but insofar as 
some can be known from others, such that as often as some difficulty occurs 
we can immediately notice whether certain ones are prior to others, and 
which ones, and in what order to survey [them]. (AT X 381) 


The secret to the art is thus the disposal of things into series according 
to a cognitive order of dependency. What is rejected is Aristotelian-Scholastic 
practice: identifying things according to genus and differentiating charac- 
ter (which two make up the identification of the species) and classifying 
all the ways in which things exist according to the categories of substance, 
quality, quantity, place, relation, and so on, that is, according to the order 
of being rather than of knowing. In addition, as will become clear from 
the sequel, Descartes is also rejecting the resort to abstract universals, the 
"terms" of the dialecticians and logicians, in favor of a special kind of par- 
ticularity. It appears, then, that the secret of mathesis is the proper or- 
dering of certain kinds of things; universal mathesis is the science of the 
proper order of what is known. 

But how can cognition and the cogitation that arrives at cognition ex- 
hibit proper order? The answer is implicit in what has preceded. Simple 
objects are the things most easily knowable of all, and as such they are the 
origin of knowing: they are first in the order of knowing. One can call 
them the origin of knowing in two senses. First, there is nothing more 
knowable than simples; they are perfectly tailored to the nature and ca- 
pacity of the human mind. Second, from simples we can arrive at other, 
more complex truths; the place of complex things in the order of know- 
ing depends on how remote they are from the simple firsts. How do we 
know that we have hit upon a simple? By the fact that it is so easy and dis- 
tinct that it leaves no doubt in a pure and attentive mind. That is all well 
and good, but it does not give any guidance about how to put our minds 
in such a state or any criterion for distinguishing a complex from a simple 
thing. How do we manage to avoid the aimless wanderings that most of our 
predecessors have fallen into among the welter of a complicated world? 

In the very next paragraph Descartes begins to address this question. 
*In order however that this might come about rightly, all things, in the 
sense according to which they can be useful to our proposal, where we do 
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not look at the solitary natures of them, but rather compare them to one 
another so that some might be known from others, can be called either 
absolute or respective." He proceeds to define what he means by 'abso- 
lute': *I call absolute whatever contains in itself the pure and simple na- 
ture which is in question, like everything that is considered as indepen- 
dent, cause, simple, universal, one, equal, similar, direct [or straight], or 
other things of this kind; and I call this first thing the most simple and 
most easy inasmuch as we use it in resolving questions." The 'respective', 
in turn, 


is what participates [in] the very same nature, or at least something from 
it [= from the nature in question], according to which it [= the respective 
thing] can be referred to the absolute, and deduced from it [= the absolute] 
through a certain series; but beyond this it involves certain other things in 
its conception, which I call respects: such things are whatever is called depen- 
dent, effect, composite, particular, many, unequal, dissimilar, oblique, etc. 
Which respective things are the more removed from absolute things by this, 
that they contain more respects of this kind subordinated one to another; 
all which things, we will be advised by this rule, are to be distinguished, and 
the natural nexus of these among themselves and the natural order are so to 
be observed that from the last we might by transiting all the others reach to 
that which is maximally absolute. (AT X 382) 


The crucial notions here are a nature, one or more things that contain 
or participate (in) this nature, and an act of comparison. Comparison is of 
course implicit in a way of cogitation according to resemblance, whether 
in comparing images to bodies, bodies to higher things, or any orderable 
or measurable things to others of the same kind. Comparison operates ac- 
cording to biplanarity. Either one compares two things alongside one an- 
other (in the first plane) with respect to some characteristic (which defines 
the second plane) or one thing is seen with respect to the characteristic. 

It is probably not possible to give a seamless, totally consistent account 
of the absolute, the respective, the simple, and natures, and it is likely 
that one of the chief causes of Descartes's leaving the Regulae unfinished 
was the intrinsic difficulty of explaining them. Yet a careful examination 
of Rule 6 in comparison with other parts of the Regulae allows us to illumi- 
nate the key elements. 

Descartes's account of the absolute and the respective is not in the first 
instance about natures (and certainly not about essences) but about what 
contains or participates them. One has a thing in mind, and one views it 
in terms of a nature, "the pure and simple nature that is in question." For 
example, a king might be viewed in terms of independence. It would seem 
right to affirm that a king, if anyone, is independent. But the method of 
Rule 6 requires comparison. So now one takes into view not just a king but 
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also an earl, a knight, a yeoman, and a serf. The resulting relationships 
to independence have become more complex and articulated. The serf 
participates least in independence, because he seems close to a slave; one 
must beware of simply asserting that he participates to degree zero, how- 
ever, precisely because we have now conceived of another individual who 
participates in less than he. (Furthermore, one might go on to compare a 
domestic slave, a slave who works in the stables, another who works in the 
fields, and a fourth who labors in a mine). The yeoman clearly has more 
independence than the serf; the knight more than the yeoman, the earl 
more than the knight, up to the king, who, if his power is not qualified 
by anything or anyone higher, not merely participates in the nature but 
wholly contains it. In this series the king is absolute—and that is true even 
if he is not fully independent in an "absolute" sense. Absoluteness as Des- 
cartes defines it is a property of standing at the head of a series with re- 
spect to a nature by virtue of wholly containing it or perhaps just partici- 
pating it more than any other member of the series. 

A fine line etched in a flat marble slab, a railroad track crossing a plain, 
the path of a beam of light, a bricklayer's plumb line: all participate to vary- 
ing degrees in straightness, extension, and length. Perhaps none wholly con- 
tains the nature straightness (each probably deviates from perfect straight- 
ness to some degree); each seems to contain wholly extension in length, 
and for that matter extension in the other two dimensions as well (the 
etched line may be just 0.01 mm in width and 0.005 mm in depth, but 
that is still existence in three dimensions). As we saw in chapter 3, Sec. F 
(with reference to AT X 453), Descartes conceives actual images as having 
the three spatial dimensions of length, width, and depth. That is, even a line 
drawn on paper or a line imagined in phantasia has three-dimensionality 
(see Rule 14, esp. AT X 446). But the power vis cognoscens is such that we 
can reliably focus on just one aspect, one nature, at a time. 

It is not properly the natures that are absolute or respective but the 
"things" (res) that contain or participate a nature, or, as Descartes quali- 
fies further in the definition of 'respective', participate "at least something 
from the nature" according to which it can be referred and compared to 
the absolute thing that stands at the head of the series and perhaps even 
wholly contains the nature. Thus it is contained and participating natures 
that are the foundation of comparison: the absolute things that wholly 
contain the natures serve as standards from which the respective things 
are judged to be more or less removed or distant. The respective things, in 
their turn, can be compared to one another as more, or less, or equally 
participating a nature. Each group of things can consequently be put into 
a series—serialized or seriated—according to this comparison in light of 
their differential participation of a specified nature. Moreover, the absolute 
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in each such series is the simplest and easiest insofar as it facilitates the 
solution of problems.’ 

'Absolute' and 'respective' are therefore pragmatic rather than ontolog- 
ical terms, that is, relative to the practice of comparison for the sake of 
problem solving. At least for the time being, Descartes is not addressing 
the question of whether all things can be ontologically reduced to a few 
simple natures (like thinking and extension). It is not even clear that he is 
allotting ontological or even epistemological primacy to ‘independence’, 
‘cause’, ‘simplicity’, ‘universality’, ‘oneness’, ‘equality’, ‘similarity’, ‘straight- 
ness’, and the anonymous ‘others of this sort’. The passage that privileges 
these categories in determining the absolute can be read as saying not 
that these are absolutes but that they are marks or criteria that a thing ex- 
hibiting a relation to a nature (other than these) actually contains the na- 
ture and thus can be called ‘absolute’. For example, the rigid stick and the 
pair of scales adduced at the end of Rule 9 simply contain, respectively, 
"immediately conducted natural power" and "natural power simultane- 
ously producing contrary effects"; the former contains unity and cause in 
a simple manner, the latter cause and equality (of opposites). This inter- 
pretation is consistent with Descartes's initial emphasis on the things rather 
than on the natures the things exhibit. Thus because a king is the cause of 
the authority of his vassals, he may be called the “most simple and easiest” 
thing in the series with respect to authority. In comparison to the king's 
prime minister, the king's authority is undivided (unitary or one); again 
this is a mark that the king stands in the absolute position. 

These reflections lead to a question: is it the natures that are simple 
and pure, or the things exhibiting them? Recall that in the definition of 
intuitus it was the grasp or concept that was characterized as easy and the 
mind as pure. Both the thing and the nature need to be grasped; perhaps 
the nature is nothing more than a determinate way of grasping (or a de- 
terminate focus of attention to) a thing. It is possible that both natures 
and the things that participate them can be simple and pure, although in 
the development of the theory of natures that takes place later in Rule 6, 
and even more in Rules 8 and 12, purity and simplicity come to be seen as 


7. This last characterization in terms of a thing's problem-solving efficacy pushes the 
serializer to find something absolute not just for a particular series but for all series of the 
same kind. Thus a wooden ruler might serve as the "absolute" meter for one type of measure- 
ment (say, the layout of a practice track), whereas a standard meter made of precious metal 
preserved in a vacuum at constant temperature would supersede the wooden ruler in an am- 
plified series and be even more effective for setting the standard of scientific measurement 
(though obviously one uses it to measure only occasionally, for example to establish standard 
meter lengths for the bureaus of standards of different countries). Most effective of all might 
be a new absolute defined in terms of a certain number of wavelengths of a certain kind of 
atom (which is how the standard meter is currently defined). 
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most properly ascribed to natures. The latter two rules much more di- 
rectly address ontological questions about natures and manifest multiple 
tensions and strains. As I shall show, the natures led Descartes away from 
the resemblance doctrine of his early years; initially conceived as a sup- 
port for that doctrine, the natures gradually undermined the notion of 
cognition by resemblance and analogy when the natures were conceived 
in a radically foundationalist way. 

In Rule 6 the place where the development of the account of natures 
begins is not so much in the definition of ‘absolute’ as in that of ‘respec- 
tive'. A thing is respective not just when it participates a nature in less 
than the absolute way but also by involving respects that are connected to 
one another in a hierarchical way. Besides the participating thing, there is 
“whatever is called dependent, effect, composite, particular, many, unequal, 
dissimilar, oblique, etc." This list is in perfect parallel with the previous 
paragraph's listing of the characteristics that make a thing absolute; each 
term is the privative or negative correlate of the corresponding member 
of the first list. The logic appears to be this: A thing we call dependent, or 
effect, or composite, and so on, is to be understood ultimately as being in 
relation to the positive form of the characteristic, that is, the independent, 
the cause, the simple. A thing that in its being grasped (in suo conceptu)? 
involves dependence, say, a king's vassal, is at a certain remove from the 
king. If we call to mind that the vassal in turn has his own vassals, we view 
him not simply in direct regard of independence but, for instance, also as 
the cause of the powers of his vassals, and this might remind us that his 
being a vassal toward the king means he is an effect as well. 

Descartes emphasizes that ‘absolute’ and ‘relative’ are not themselves 
absolute terms. 


And so the secret of the whole art consists in this, that in everything we dili- 
gently direct ourselves to that which is maximally absolute. For some things 
are, under one consideration, more absolute than others, but looked at oth- 
erwise they are more respective: as the universal is more absolute than the 
particular, because it has a simpler nature, but all the same it can be called 
more respective, because that it exists depends on individuals, etc. (AT X 
382) 


Moreover, he goes on, things are more or less absolute depending on 
where they stand: thus if we are looking to (respiciamus) individuals the spe- 
cies is absolute, but if we are looking to the genus it is respective; likewise 


among measurable things extension is something absolute, but among ex- 
tensions it is length, etc. And finally, so that it might be better understood 


8. This is the fourth-declension noun conceptus, not the second-declension conceptum; the 
former is the act of conceiving, collecting, or gathering (here, in the mind). 
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that we are looking here at the series of things to be known, and not the na- 
ture of each one, we have deliberately counted cause and equal among the 
absolute, although their nature is really respective: for even among Philos- 
ophers cause and effect are correlative; here, however, if we inquire which is 
the effect, it is necessary to know the cause first, and not the contrary. Equals 
also correspond one to another, but things that are unequal we do not rec- 
ognize except by comparison to equals, and not the contrary, etc. (AT X 


382-383) 


These qualifications are baffling unless we keep constantly before our 
minds—precisely as Descartes admonishes us—that the end is not to un- 
derstand natures per se, much less things as having unique and essential 
natures, but to know things according to series, as they exhibit a certain 
nature or look from the perspective of the inquiry. 

*Nature' is in effect used in a threefold sense in Rule 6. First, it is syn- 
onymous with Aristotelian-Scholastic *essence'; but Rule 6 at the outset 
discounts the value of pursuing natures in this sense, although it does not 
go so far as to deny that such natures exist. Descartes's assertion that the 
natures 'cause' and 'equal' are really respective suggests that he attributes 
a certain reality to at least some natures. Second, it means an aspect or 
characteristic in view of which a thing can be determinately viewed and 
grasped, the sense that is most basic to the method explained by Rule 6. 
Third, it means a restricted class of natures in the second sense, the few 
natures that are knowable in independence from all other natures, as the 
second annotation to the rule explains. 


It is to be noted second that, strictly speaking, few are the pure and simple 
natures, the ones it is granted to intuit first and per se, not dependent on 
any others but either in the experiences themselves or by a certain light situ- 
ated in us; and these things, we say, are to be diligently attended to: for they 
are the same ones that in every single series we call maximally simple. All the 
others, however, can be perceived in no other way than if they are led down 
[deducantur] out of these, and this either immediately and proximately, or 
not unless through two or three or more different conclusions; the number 
of which also is to be noted, so that we might recognize whether these are 
removed from the first and maximally simple proposition by many or by 
fewer degrees. Indeed of such a nature is the contexture of consequences 
everywhere, out of which are born those series of things to be inquired about, 
to which [series] every question is to be brought back [reducenda], so that it 
might be examined by a sure method. Because, however, it is not easy to sur- 
vey all together, and furthermore because they are not so much to be re- 
tained by memory as distinguished by a certain acumen of ingenium, some 
[means] is to be inquired after of forming the ingenia so that they [= in- 
genia] immediately heed them, as often as there will be need; I have expe- 
rienced that for this there is really nothing apter than if we become accus- 
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tomed to reflect with a certain sagacity on each minimum thing out of those 
that we have already perceived previously. (AT X 383-384) 


It would be premature to assume that Descartes had in mind with this 
third sense of ‘nature’ the reduction of all things to either extension or 
thinking, although that is a direction in which it might be taken. How few 
are the natures of this kind? Descartes does not say, but only our knowl- 
edge of the later Descartes will make us assume they are just two; the tenor 
of the passage suggests a relatively but not minimally small number. More- 
over, as we shall see shortly, Rules 8 and 12 allow at least three types of na- 
tures, those that are corporeal, those that are intellectual or spiritual, and 
those that can be either (i.e., exhibited by either corporeal or intellectual 
things). 

What Descartes seems to be aiming at here is building in the methodi- 
cal investigator a broad and deep experience of natures as points of ref- 
erence, so that when a problem appears she will be provided with every 
possible way of approaching it under diverse considerations (they are there- 
fore like topics in the classical, rhetorical sense). We are given assurance 
that there are simple and pure natures in an ultimate sense, but we do 
not necessarily have to resort to them in addressing particular problems 
(though they have the advantage that they are to be found as maximally 
simple in every—presumably complete—series we might encounter).? A 
familiarity with such basic natures and their interconnection with others 
will keep a problem solver from being stumped if she cannot solve a prob- 
lem expressed in its original terms. For example, in an example provided 
by Rule 9,!? if one is trying to determine at what speed light travels one 
might recall that it is a natural power, and this in turn might induce one 
to think of simple, concrete examples of the propagation of natural forces, 
some temporal, others instantaneous. Here the pure and simple nature, 
or at least the surrogate for it, is 'natural power', which certainly does con- 
stitute a perspective under which many series can be perceived. 

But has not Descartes changed the way in which problems are to be 
solved by shifting from seeing things in the perspective of natures to see- 
ing natures in the perspective of other natures? Does this not displace 
thinking in terms of concrete things with thinking in terms of the terms? 
The answer is that a shift may be under way but it is not accomplished. 
Rather, the Regulae appears to be at the threshold of such a shift. The 


9. Clearly Descartes means not that any one or two of these natures appear in every 
series, but that, given any arbitrary series, the way to at least one nature will glimmer in the 
distance (in the last analysis, so to speak). 

10. In the discussion of perspicacity, which is the habit of an ingenium practiced in the 
division of things into parts and their seriation. 
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interconnection of natures and the existence of some that are either expe- 
rienced by themselves or known by themselves through a certain light of 
nature is not the center of gravity of the method of the Regulae. That cen- 
ter is instead the comparison of things according to their degrees of re- 
semblance to one another, with the principle of resemblance taking the 
name 'nature'. The method of noting resemblances does not depend on 
an ontological reduction to fundamental natures. So, for example, one is 
not limited to using the method of figuration only for solving corporeal 
problems, because it is the proportional interconnection of things and na- 
tures that is at issue, and the concrete, proportionalizing figurations that 
the Regulae employs are perfectly suited to representing such interconnec- 
tions, that is, the proportional involvement and intrication of natures, what- 
ever those natures might be. To conceive the Regulae as counseling the di- 
rect, purely intellectual thinking of natures would be to fall back into the 
Scholastic methods that Descartes has rejected. 

Later, when in the first half of Rule 12 Descartes suggests representing 
colors by geometrical figures, he is not effecting the ontological reduction 
of color to extension (or to motion and extension) but implying that col- 
ors are invariably involved with the nature extension. Color itself is a na- 
ture in the sense of the Regulae—for example, natural objects participate 
in colors, and one can serialize objects according to their hues. Although 
the conveyance of the impression of color to the senses and the mind in- 
volves extension, color is not simply replaceable by extension or by a mode 
of it, since, as Descartes notes, someone blind from birth cannot know 
color. What he does hope to establish in Rule 12, however, is that the vari- 
ety of geometrical figures is ample enough so that the patterns of the in- 
terrelationships that hold among colors can be accurately represented by 
the pattern of differences between the representing figures. 

What Descartes's method in the Regulae proposes is not to come at 
concepts abstractly, as is the common Scholastic practice in the quaestio, 
wherein we would define and distinguish so that we might deduce, but 
rather to think of the individuals, the instantiations that participate wholly 
or in part in these natures, and to arrive at an intuitus of the nature by 
relating (distinguishing and assimilating) individuals to one another in a 
series. Descartes's method is thus directed toward the classification of in- 
dividuals, or, to put it more accurately and less misleadingly, toward the 
viewing of individuals under particular aspects. ‘Individuals’ here can be 
taken in a broad sense, limited only to whatever directly appears to the 
mind as an object. Under this definition it would not be the case that the 
simple natures themselves are individuals, since they are perceived only as 
participated in by individuals. Descartes's understanding of the act of the 
mind, grounded in comparison, or rather seeing a thing along an axis ulti- 
mately pointing toward maximally simple natures, involves not irreducible 
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elements but the grasp (concept) of a thing in light of an aspect it partici- 
pates or contains. The simplest proposition is thus derived by grasping 
a thing with a pure and attentive mind in light of a purified aspect or 
nature; this kind of grasp is intuitus of the most elementary (though not 
to say elemental) kind.!! Intuitus takes place at more developed levels as 
well, of course, since every deductio is ultimately based in intuitus; simple 
intuitus is seeing something in its most unelaborated form, simply as it 
most fundamentally shows itself easily and distinctly within the network of 
appearances. The object need not be ontologically simple, only phenom- 
enologically: it must stand out sharply, by virtue of careful preparation 
(using series), from its aspectual background. Therefore some people might 
well be able to grasp the Pythagorean theorem in a single intuitus rather 
than in a complex series of aspects reduced to other aspects. 

As has already been remarked several times, we must take Descartes's 
admonition about his use of Latin words seriously. It should cause us to 
hesitate whenever we are inclined to take terms in a conventional way. 
So, for example, the word conceptum, which appears in both definitions of 
intuitus, should not without further ado be assimilated to ‘concept’. Con- 
cipere, of which conceptum is the past participle, means most basically 'to 
take hold of’; as I have already pointed out, it is used in both the Compen- 
dium musicae and the Regulae (Rule 12) as a synonym of imaginari. Since in- 
tuitus is presented as an act of the mind, the primary sense of the defini- 
tion should be something like “the hold that the pure and attentive mind 
has taken on its object." Similarly, to stand in a series is to be proposed 
(propositum) to the mind's view in a certain way, and thus every element 
in the series, including the simplest, is a propositio, and underlying every 
proposition as statement is a propositio as act of the mind. 

What Descartes presents here as a method of inquiry is thus grounded 
in the very structure and nature of the mind's acts. When the mind pre- 
sents itself, or is presented with, an individual object, it already has it in 
its grasp along an axis. Only if we are faced literally with blooming, buzz- 
ing confusion do we fall short of this state. But usually we are already pre- 
sented with more: the identification of this individual as shaped thus and 
so, of a certain color, of a certain kind. That is, we are presented with vari- 
ous aspects or axes along which to see the thing, some quite definite, oth- 
ers rather vague. If it is definite, then we have already (implicitly) placed 


11. Further light is shed on what is involved in the simple intuitus of natures by Rule 12's 
account of universals. We are told there that ‘limit’ is not properly a nature, even though it 
seems to be more general than terms like 'shape', because it is conflated out of different 
realms, for example, limit with respect to space and limit with respect to time (AT X 418- 
419). This means that the ultimate criterion of whether one is dealing with a real (much less 
simple) nature is whether it is unequivocally instantiated in things and also that not every 
universal is a nature. See also footnote 36, below. 
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the individual in a specific location along the relevant axis; if vague, then 
we can, by applying industry, seek a precise location along the axis. The 
axis and the indefiniteness, or even the axis and unexplicitated definite- 
ness, present us with the task of precise location: that is, we are faced with 
something to inquire after, a quaestio, which can be resolved if we identify 
sufficient determining factors and also represent to ourselves, if need be 
by the method of geometrical instantiation, the order and the definite pro- 
portions that hold between those factors, the natures or aspects. 


C. SERIATION AND GEOMETRIC INSTANTIATION 


The evocation of the least things in our past experience at the end of the 
second annotation to Rule 6 leads quite naturally to the third annotation, 
which sounds a recurrent theme of the Regulae by inviting us to practice 
our powers first not with complex but with fairly simple matters. 


Third and finally, it is to be noted that the beginning of studies is not to 
be made with the investigation of more difficult things; but, before we gird 
ourselves for certain determinate questions it is needful previously to collect 
spontaneously, without any choosing, obvious truths, and tentatively there- 
after to see whether certain others can be deduced from them, and in turn 
others from these, and so forth. This having been done, one must attentively 
reflect on the discovered truths, and must diligently think why we were able 

to find some earlier and more easily than others, and which ones these are; 

so that from this we will judge, when we set upon some determinate ques- 

tion, which other things to be discovered it will help to attend to first. (AT X 

384) 

The first annotation brought our attention to natures and the degree 
to which things participate in them; the second points out that these dif- 
ferences in participation give rise to series leading up from the given ob- 
jects to the maximally simple natures and back; this third annotation fi- 
nally gives us an easy, “bootstrapping” method for familiarizing ourselves 
with degrees of participation in series by advising us to turn first to the eas- 
iest kinds of problems. This is accessible to anyone and everyone who pos- 
sesses reason in the least degree, regardless of previous experience. You 
do not even need to exercise prudent choice; just take the first obvious 
truth that comes by and see where it leads, then look back over the whole 
sequence of one thing's being related to another to gain insight into how 
problems are solved. This provides not only knowledge of the form of ar- 
gument but, even more important, the material out of which problems are 
made. After all, in familiarizing ourselves with the dependency between 
certain truths and others we are acquainting ourselves with series that lead 
back or point to natures. Any particular practice exercise may not neces- 
sarily lead us all the way back to maximally simple natures, but it is these 
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to which the whole method refers and on which its efficacy depends. In 
the last analysis these practice exercises teach us how to maneuver within 
the cognitive realm laid out on their basis. 

The example Rule 6 gives of choosing a simple truth and seeing where 
it leads is the relations between the members of the series of numbers 3, 
6, 12, 24, 48, and so on. We notice, for example, that 6 is double 3 and in- 
quire what the double of 6 is, namely, 12, and so on; from this we deduce 
that the proportion between each successive pairing (between 3 and 6, be- 
tween 6 and 12, between 12 and 24) is the same and thus that the whole 
series constitutes a continuing proportion. Descartes grants that this seems 
a bit childish, but that is simply because these things are consummately 
perspicuous. ^By reflecting attentively on this I understand with what rea- 
son [or ratio, ratione] all questions that can be proposed about the propor- 
tions or habitudes of things are involved, and in what order they ought to 
be inquired after: which one thing embraces the sum of the whole science 
of pure Mathematics [totius scientiae purae Mathematicae summam]" (AT X 
384-385). This is a remarkable claim, that all of pure mathematics derives 
from these simple reflections; it evinces the power and ambition of the 
proportionalizing method he is proposing. 

The rest of the rule explores further what is involved in this simple nu- 
merical series and shows how the ease or difficulty of discovering the dif- 
ferent members and their relations to one another depends on the partic- 
ular way in which a problem is posed. For example, given 3 and 6 it is easy 
to find 12, but if you were given 3 and 12 and asked to find the mean pro- 
portional (the number between 3 and 12 such that 3/x = x/12) the prob- 
lem would be more difficult; and even more difficult would be to find two 
mean proportionals between 3 and 24 (numbers x and y such that 3/x = 
x/y = y/24). Of course, since we already have the series in hand, these are 
artificial rather than real problems, but if we change the given numbers 
to, say, 10 and 150, we recognize that it is not at all obvious what the mean 
proportionals are and that it would take some at least minimal intellectual 
agility to find them. (The formulas I have given in parentheses in the pre- 
vious two sentences greatly facilitate the exact solution of the problem; 
such formulas are not given in the Regulae, and one might reflect that our 
ability to reduce the problems to such simple equations is precisely the sort 
of thing that Descartes was trying to cultivate.) But if we conclude that just 
adding to the number of proportionals to be found makes the problem 
increasingly difficult, we will be wrong; for if we are asked to find three 
mean proportionals, we might notice that this problem can be reduced to 
simpler ones: namely, first find the mean proportional between the two 
extremes, say 3 and 48 (this is 12, since 3/12 = 12/48), then find the mean 
proportionals between this number and each of the extremes (6 is the 
mean proportional between 3 and 12, 24 is the mean between 12 and 48). 
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These discoveries about this particular series of numbers depend on 
the fact that each member of the series is derived from 3 by successive 
doubling; the series is 3, 2 X 3, 2 X (2 X 3), 2 X (2 X 2 X 3), and so on, 
or, using algebraic notation and a generalized formula, the nth member 
of this series is given by the formula 2"-! x 3 (again, Descartes does not 
give such a formula here). Putting this into the framework of the entire 
Rule 6, we can say the following: in this series, the absolute member is the 
first, in that it contains wholly and purely the fundamental nature, 3, that 
gives rise to the whole series, and all the other members are respective, 
relative to this.!? Of course, the series is determined not just by the num- 
ber 3 but also by the way in which all the other members participate in 3, 
that is, according to the formula 27-! x 3 (according to the common na- 
ture ‘double’; the common natures will be explained in Sec. D, below). 
Thus the secret of the whole art, Rule 6, teaches that the key to solving 
problems is twofold: (1) finding the ultimate perspective, the nature, in- 
volved in a thing; and (2) analyzing the determinate relationship of this 
thing to similar things. All problems always involve at least one given as- 
pect or nature and the relation of at least one thing to that nature. 

Thus Descartes in Rule 6 gives not just a method of problem solving 
but a philosophical theory of what a problem is. The rule is key to under- 
standing why Descartes insisted that his art or method was different from 
the Scholastic method predicated on terms and concepts: rather than seek 
the essence and the attributes of a thing, it fosters noting what is given, re- 
marking similarities, differences, and resemblances, and identifying axes 
or aspects under which the given can be viewed. Having mastered the sim- 
ple but powerful mathematics of proportion we can thereafter address any 
problem and either solve it or come to the realization that with our cur- 
rent resources it is unsolvable. 

Indeed, one might consider the entire Regulae as a treatise on what con- 
stitutes a problem. The medieval notion of quaestio is redefined: no longer 
is it a question that has arisen because of controversy, because of a conflict 
of interpretations, which is resolved by attending to the necessary concep- 
tual distinctions for the matter at hand or the thing in view. In Descartes's 
eyes these are disputes over words. He urges instead attending to the 
object presented to the mind and the possible aspects under which it can 
be grasped, estimating the relation of the object to other objects having 
the same aspect so that its relative or proportional distance from the pure 
and whole participation in that aspect can be more or less precisely deter- 


12. Note that the simplest element might not always appear among the given members 
of the series, for example, if the series had a more complicated formula (though it would 
not need to be very much more complicated; e.g., the one determined by the formula 
[2"-! x 3] - 1). 
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mined, and then determining the interrelations of these objects with re- 
spect to different aspects; if a sufficiently well-developed network of rela- 
tionships is established, all the relevant degrees of interparticipation can 
be reckoned; if not, either more work remains to be done or the problem 
is unsolvable. 


D. IMAGINABILITY OF SERIATION, IMAGINABILITY 
.OF INTELLECT 


Things participate in certain natures to varying degrees, and the human 
ingenium can easily ascertain whether two things participate equally, or 
one more and the other less. This ability to compare participation is the 
psychological foundation of order and, when a unit of comparison can be 
ascertained, measure. All relationships of order and measure can be sim- 
ply represented by figures. Where order is in question the figures can be 
either discrete or continuous (e.g., a collection of three points to repre- 
sent the third position versus a line segment three units in length); where 
measure is in question it is often necessary to use a continuous representa- 
tion, unless all the measures involved are commensurable (i.e., express- 
ible either in whole numbers or in rational fractions). 

In Rules 12 through 14, Descartes brings to a focus the use of imagina- 
tion in cognition. This use observes the powers and limits of human inge- 
nium raised in the first part, and it develops imagination into a universal 
instrument of knowing. 

Rule 12 lays down both a schema of the faculty psychophysiology of 
cognition and a theory of natures. In accordance with the preliminary dis- 
cussion in Rule 8, the natures are divided into those that are maximally 
simple and those that are complex or composite (AT X 399). The simple 
natures cannot be false; only in natures composed by the intellect can there 
be falsity. In Rule 8 the maximally simple natures are divided into the spir- 
itual, the corporeal, and those pertaining to either of these; Rule 12 calls 
them intellectual, or material, or common to both (AT X 419).!? But Des- 
cartes quickly sets aside the question of how things actually exist in favor 
of how they appear to the mind. 


For if, for example, we consider some extended and figured body, we even 
say that, from the perspective of the thing, it is something one and simple; 


19. These divisions appear to be, in the language of Rule 7, enumerations that are suffi- 
cient rather than complete or distinct. An ontologically curious philosopher would eventu- 
ally wonder whether the terms ‘corporeal’, ‘intellectual’, ‘common’, and so forth, refer to 
genuinely simple natures or simply to abstract generalizations, like the term ‘limit’ (as ex- 
plained at AT X 418—419). See footnote 11, above. 
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and indeed, in this sense, it cannot be said to be composed out of corporeal 
nature, extension, and figure,!* because these parts never existed each dis- 
tinct from the others; but from the perspective of our intellect, we call the 
composite something [composed] out of these three natures, because we 
understood the single things separately before we could judge these three in 
one and discover them simultaneously in the same subject. For this reason, 
since here we are not treating of things except insofar as they are perceived 
by the intellect, we call only those simple the cognition of which is so per- 
spicuous and distinct that they cannot be divided into several things more 
distinctly known by the mind: such are figure, extension, motion, etc.; all the 
rest, however, we conceive as in some way composed of these. (AT X 418) 


Once again a pragmatic epistemological aim rather than an ontological 
one governs the discussion. It is not so much that the natures are being 
treated as fictional as that their mode of existence in the thing is allowed 
to be different from their mode in the mind. That they certainly are con- 
tained or participated by things is not in question. The principle of the di- 
vision of natures into intellectual, material, and common classes shows 
this. 


Those things, which with respect to our intellect are called simple, are either 
purely intellectual, or purely material, or common. Purely intellectual are 
those that are known by the intellect through a certain inborn light, and with- 
out the aid of any corporeal image: for it is certain that there are some such 
things, nor can any corporeal idea be feigned that would represent to us 
what cognition is, what doubt, what ignorance, likewise what is the action of 
will that it is granted to call volition, and similar things; all which we never- 
theless truly know, and so easily that for this it suffices that we be participa- 
tors in reason. Purely material are those which are not known unless they 
are in bodies: as are figure, extension, motion, etc. Finally, those are to be 
called ‘common’ that sometimes are attributed to corporeal things, some- 
times to spirits without distinction, like existence, unity, duration, and simi- 
lar things. To this also are to be referred those common notions which are 
like a certain chain conjoining other simple natures to one another, and by 
the evidence of which is supported whatever we conclude by discursive rea- 
soning. Viz., these: those things that are the same as a third are the same as 
one another; likewise, what [two things] cannot be related in the same way 
to a third thing also have some difference between them, etc. And even these 
common ones can be known either by pure intellect, or by the same [intel- 
lect] intuiting the images of material things. (AT X 419-420) 


Descartes also includes among the simple natures negation and privations 


of the positive natures. Abstractions like ‘limit’, which we derive by abstract- 


14. Note how Descartes distinguishes these as though they were three maximally simple 
natures. In the later philosophy, extension would be the foundation of the other two. 
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ing from different simple natures (in cases of shape, duration, motion, and 
the like), are not numbered among those natures. 

The crisis in Descartes's thinking posed by his development of the na- 
tures doctrine will be taken up in the next two chapters. For now we shall 
consider only that the natures of Rule 12 are sufficient to ground the uni- 
versality of imagination as a problem-solving instrument. This is true de- 
spite the fact that the intellect recognizes the purely intellectual natures by 
an innate light without representing them in images. 

Of course Descartes leayes no doubt that there can be pure intellectual 
knowledge, but the examples he gives have some curious features. All of 
them are actions or passions of the mind or soul: knowledge, doubt, igno- 
rance (a passion), volition. None of the natures involved is a direct object 
of cognition, however: willing would be recognized as such in the act of 
willing something else, and similarly for the others. All of these acts can 
have as their object an image or a body. Moreover, the fact that a certain 
nature can be recognized by intellect alone does not imply that imagi- 
nation cannot be of assistance in addressing questions about intellectual 
things, especially since Descartes's problem solving in the Regulae is not a 
matter of determining essences. For example, a kind of order should be 
possible even with respect to knowing and willing: after all, the Regulae it- 
self is an attempt to discover and encourage order in knowing. One might 
order volitions according to objects. One might ascertain that a certain or- 
der or proportion exists between willing and knowing in even purely in- 
tellectual acts, and this order and proportion could be represented sche- 
matically by discrete or continuous figures. Representing one act of will as 
participating in understanding more than another, or adjudging that one 
act of will is more intense than another, does not require ontologically re- 
ducing something purely intellectual to corporeal form. That a volition in 
itself is noncorporeal and as such has no similarity to the images of the 
corporeal realm is one thing; that my participating in willing is so-and-so 
intense and relates to another act of will in a certain proportion is quite 
another, having to do with the interrelations of things and natures. Recall 
that the common natures include the “common notions" that are like 
a "chain conjoining other simple natures to one another, and by the evi- 
dence of which is supported whatever we conclude by discursive reason- 
ing." All discursive reasoning, even that about intellectual natures, thus has 
recourse to common natures, which can be instantiated by either intellec- 
tual or corporeal things. That there are natures common to both spirit 
and corporeal things means that there are ways of at least indirectly repre- 
senting spirit through corporeal symbols. The “existence, unity, duration, 
and the like” of a spiritual thing can be represented by a parallel and pro- 
portionate corporeal instantiation of “existence, unity, duration, and the 
like.” 
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E. SOLVING PROBLEMS BY PROPORTION 


“All human science consists in this one thing, that we distinctly see in what 
way these simple natures simultaneously concur for the composition of 
other things" (AT X 427). The common error in encountering any prob- 
lem is to suppose that there is involved some kind of previously unknown 
entity; the particular temptation to which the educated succumb is to sub- 
stitute their learned conceptions and learned vocabularies, which are re- 
ally unintelligible both to themselves and to others, for what they have 
experienced. 


But whoever cogitates that nothing in [for example] a magnet can be known 
that does not consist of certain simple natures, known through themselves, 
is not uncertain about what to do: first to collect diligently all experience 
that it is possible to have about this stone, out of which then he tries to lead 
down [or deduce] what mixture of simple natures is necessary for produc- 
ing those effects that he has experienced in the magnet; once these are dis- 
covered, he can boldly assert that he has experienced the true nature of 
the magnet insofar as it could be discovered by a human being and from the 
given experiences. (AT X 427) 


The key is to ascertain what natures might be involved and how they can 
be combined, the chief device for which is the determination of orderly 
relations between things and natures noted by the ingenium's powers of 
comparison, serialization, and proportionalization. 

Rule 12 ends with a remark that prepares the way for the rules of the 
second part. It says that everything will be divided either into simple prop- 
ositions or questions (problems). 


As for simple propositions, we treat no other precepts than those which pre- 
pare the power of knowing [vim cognoscendi ]!? for intuiting any object what- 
ever more distinctly and scrutinizing it more sagaciously, because these must 
occur spontaneously, nor can they be inquired after; which we have embraced 
in the twelve preceding precepts, and in which we believe we have exhibited 
all things that we judge can render the use of reason somewhat easier. (AT X 


428-429) 


What involves a simple nature simply cannot be investigated, it is simply 
seen. But when there is any interconnection or relation not clearly seen 
there is a question or problem of proportion to be resolved. Like the Scho- 
lastics, Descartes proposes to address quaestiones. The logic of addressing 
them, however, is not dialectical and verbal, that is, dependent on past texts 


15. Note the similarity to, but also difference from, Rule 12's ‘vis cognoscens' (for which 
the form here would be ‘vim cognoscentem'). The variations in terminology add further 
weight to the contention that Descartes's thinking was in flux. 
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and authorities, but the serializing and proportionalizing logic of the in- 
terconnection of natures—mathesis universalis. 

Descartes divides questions or problems into two kinds, those that are 
perfectly understood, to be treated in Rules 13 through 24, and those that 
are not, to which the projected Rules 25 through 36 were to be dedicated. 
The reason for this division is pedagogical: the last twelve rules would have 
presupposed acquaintance with the preceding dozen, and “we teach those 
earlier with which also we think we should first be occupied in order to 
cultivate the ingenia" (AT X 429). The perfectly understood problems of 
Rules 13 through 24 require that we perceive three things: “by what signs 
that which is being sought can be known, when it presents itself; what it is, 
precisely, from which we must deduce it; and in what way it is to be proved 
that these things so depend on each other that one can by no reason [ra- 
tio] be changed, leaving the other unchanged" (AT X 429). This is a case 
of learning how to discover a conclusion not by deducing one thing from 
a single simple thing, “but one thing depending on many implicate things 
simultaneously, evolved so artfully that it requires no greater capacity of in- 
genium than for making the simplest illation" (429). This is shown most 
easily by using examples from arithmetic and geometry, which are useful 
for the practice needed to acquire the technique. 

Rules 13 and 14 lay the groundwork for the treatment of questions or 
problems, and as such they are both an extension of what precedes and an 
anticipation of what is to come. Descartes begins by distinguishing what he 
is doing from the practice of Scholastic logicians. We are not to search for 
the middle term connecting two extremes but rather (in echo of the last 
paragraph of Rule 12) to recognize that in every problem there is some- 
thing unknown, that this unknown must be designated in a determinate 
way, and that this designation must be made in terms of what is already 
known. 

This is precisely what we teach children in algebraic problem solving 
today. “A truck sets out from city A for city B at 1 P.M. It arrives in city B at 
3:30 P.M. The truck averages 45 miles per hour. How far apart are cities A 
and B?" There is something unknown, the distance between A and B; we 
designate this by x. This designation has to be put in relation to things 
that are known, the time of travel (2.5 hours) and the average velocity (45 
miles/hour), by means of an equation: x = 2.5 hours X 45 miles/hour = 
112.5 miles. This kind of problem reflects the progressive complication 
that marks the division of the Regulae into three major parts. In compari- 
son with the simplest things—for example, noticing that the truck is mov- 
ing, that it is moving faster than a car, that cities À and B are different 
but still both cities—this problem is complicated. But in conformity with 
Rule 12's criterion (AT X 429), the answer is perfectly knowable in terms 
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of the given because all the proportions are interrelated in a way that al- 
lows a unique solution (in contrast to problems in which the information 
is inadequate—for instance, what the speed of the truck was at precisely 
2:00 P.M.—or the interrelations determine no solution or multiple solu- 
tions). In conformity with Rule 8's distinction between the second part, 
treating of natures deduced from simple and evident natures, and the third, 
treating of natures that presuppose natures composite in reality (AT X 
399), these types of problems involve natures so perspicuously interre- 
lated (space, time, motion) that a further knowledge of natures, one that 
can be acquired only through the experience of compositions accom- 
plished in reality, is not necessary.!6 

What seems quite simple to us was not yet a permanent acquisition of 
mathematics around 1630; Descartes of course was one of the first to insist 
on the need to name unknowns and to manipulate them mathematically 
as though they were ordinary numbers. Even this is to put a modern spin 
on things, for the extant part of the rules does not explicitly deal in equa- 
tions, and, given the kind of geometric rather than arithmetical represen- 
tation and manipulation it presents, we cannot simply assert that it is teach- 
ing the elementary algebra of problem solving. Rather, it is the elementary 
art of problem solving, which is the largest part of what Rule 4 calls mathe- 
sis universalis. 

The remainder of Rule 13 gives instruction in what we should do as we 
begin to approach a problem, in the initiating heuristic of problem solv- 
ing. We are told that if the problem is, for instance, about the nature of 
the magnet, we already possess the meanings of the terms 'nature' and 
‘magnet’ and thus have a preliminary determination of how to proceed. 
In another case we might be asked what is inferable of the nature of the 
magnet from the experiments published in William Gilbert's De magnete 
(1600), whether they be true or false; in yet another we might be given 
specific data about the size and weighting of strings and asked to deter- 
mine whatever we can about the nature of sound. Descartes grants that 
these specific problems are imperfect, in that we cannot be sure at the 
outset that we have everything needed to solve them, but nevertheless they 
can give an idea of how we begin a "reduction" to a perfect problem by 
trying to enumerate the simplest parts or natures. Descartes promises fur- 
ther that in his explanations "it will appear also in what way this rule can 
be observed, so that the well-understood difficulty be abstracted from every 


16. Such problems of real complexity—presumably Descartes is thinking of natures no 
less complex than color, which Rule 12 grants can be known only through real-life encoun- 
ters—require a background experience that goes far beyond what is accessible by a certain 
inborn light of reason (the distinction is made in this way in Rule 6, AT X 383). Only natures 
known to us in the latter way are suitable for the most perspicuous kinds of problems and 
thus treated in the second part of the Regulae. 
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superfluous concept, and so far reduced so that we will not think [= cogi- 
tate] of busying ourselves more widely with this or that subject but only in 
general concerning certain magnitudes to be compared/composed' with 
one another" (AT X 431). 

Rule 13 reminds us that Rules 5 and 6 had advised taking difficulties 
back to simple things, and Rule 7 dividing them, “so that afterwards all 
may be comprehended simultaneously by a sufficient enumeration" (AT X 
432). If there are many experiments concerning the magnet, I must run 
through them separately, one after another; if the question is about sound, 
I will compare first strings A and B, then A and C, and so forth, with the 
aim of comprehending the enumerated whole. Descartes remarks that one 
needs to resort to Rules 5 through 7 only, using pure intellect with respect 
to the terms of each proposition, before going on to Rules 14 through 24, 
and he promises to explain how this should be done in the never-written 
third part of the Regulae. 

The pure intellect must do its work before the rules explicitly applying 
spatial figuration can be used effectively. Why? Because only intellect has 
the power of making the distinctions necessary for the "abstraction [of a 
question] from all superfluous concepts," and distinctions are an exercise 
of the power of negation.!? In the initial formulation of a problem the 
given data and terms are treated as abstract units of comparison; their 
specific content is not appropriated until the actual solution process be- 
gins in accordance with Rules 14 through 24. Thus, although this distinc- 
tion making is a work of the intellect alone, it is not the work of an intel- 
lect dealing with only noncorporeal objects; quite the contrary. The power 
to cognize and recognize differences is fundamentally that of intellect, in 
whatever ideational or imaginal form the differences appear. 

Thus it is the intellect that initiates a question by setting up its funda- 
mental terms. Once the question has been set in this manner “it is to be 
seen precisely in what its difficulty consists, so that this thing, abstracted 
from everything else, might more easily be solved" (AT X 437). "Here, 
therefore, we say only this to be worthwhile, to review in order all those 
things that are given in the proposition,!® rejecting those that we see mani- 
festly do not contribute to the thing [ad rem non facere aperte], retaining the 
necessary ones, and sending the doubtful back for a more diligent exami- 
nation" (AT X 438). 


17. A has componendas, H comparandas; the difference is not of great importance, as com- 
parison is the way ingenium has of analyzing the composed things it experiences, and it is in 
accordance with its comparative understanding of series leading to natures that it learns how 
things are composed. 

18. See the next section, below, for this point as it is raised in Rule 14's discussion of the 
different ways in which the term ‘extension’ is to be taken. 

19. Quite clearly, ‘proposition’ (propositio) must be understood here as “what is proposed 
or set forth to the mind." 
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These are the concluding words of Rule 13. At this point, if the problem 
has not resolved itself, the work of imagination must begin. As the Rule 14 
heading puts it, "this same [question] is to be transferred to the real ex- 
tension of bodies, and the whole proposed to the imagination through 
bare figures: for thus it will be perceived far more distinctly by the intel- 
lect" (AT X 438). 

It would be mistaken to minimize this as counsel that applies only to 
problems concerning corporeal things, for it is presented not as a special 
case of problem solving but as the appropriate way of taking further any 
problem that has not been solved already by the simplifying and distin- 
guishing work of Rule 13. What makes this method of mathesis universal 
is precisely (1) the proportionality of things' participating in natures and 
(2) the enumerable interconnections of one nature with others, both of 
which can be perspicuously represented in bare figures. 

This is exactly the point made by the first paragraph of the commentary 
to Rule 14. 


So that, however, we might also use imagination as an aid, it is to be noted 
that whenever one unknown thing is deduced from some other already 
known, not for all that is some new genus of entity discovered but rather this 
whole cognition is only extended thus, that we perceive the thing inquired 
after to participate thus or so [in] the nature of those which were given in 
the proposition. For example, if someone is blind from birth, it is not to be 
hoped that we can ever by any argument bring about that he perceive the 
true ideas of colors such as we have with sound senses; but if someone has 
at some time seen the primary colors, although never the intermediate and 
mixed ones, it can happen that he might form images also of those that he 
has not seen from the similitude of others through a certain leading-down 
[deduction]. In the same way, if in the magnet is some genus of entity to 
which our intellect has hitherto perceived nothing similar, it is not to be 
hoped that we will ever know that through discursive reasoning; but it will 
be necessary to be instructed either by some new sense or by the divine mind; 
but whatever in this matter can be discharged by human ingenium, we shall 
believe ourselves to have gained, if we perceive most distinctly that mixture 
of already noted entities or natures that produces the same effect that ap- 
pears in the magnet. (AT X 438-439) 


The following paragraphs explain as concisely as possible that when we 
know something it happens by means of the proportionalizing compari- 
son of one thing to another, according to their differential participation 
in a nature or common idea/ appearance (except in the case of the intu- 
itus of a single thing). That comparison, to become perspicuous, requires 
an equalization (setting equal) by proportions—today we understand this 
as setting up an equation—and all comparison, insofar as it involves differ- 
ences of degree with respect to a nature, can be brought back to differ- 
ences in magnitudes that are easily depictable in the imagination. 
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And indeed all these entities already noted, such as are extension, figure, 
motion, and the like, enumerating which is not in place here, are known 
through the same idea in diverse subjects, and we do not imagine the figure 
of a crown differently if it is silver than if it is gold; and this common idea is 
transferred from one subject to another in no other way than through sim- 
ple comparison, through which we affirm that what is sought is, according to 
this or that, similar, or the same, or equal to some given: so that in all ratioci- 
nation we know the truth precisely only through comparison. For example, 
in this: all A is B, all B is C, therefore all A is C; the sought-for and the given 
are compared to one another, namely, A and C, according to the fact that 
each is B, etc. But because, as we have already often warned, the forms of syl- 
logisms help not at all in perceiving the truth of things, it will profit the 
reader if, these things being outright rejected, he conceive all cognition what- 
ever that is not had through the simple and pure intuitus of one solitary thing 
to be had through the comparison of two or several to one another. And in- 
deed almost the whole industry of human reason consists in this operation's 
being prepared; for when it is open and simple there is not need of the assis- 
tance of art for intuiting the truth which is had thereby but only of the light 
of nature. 

And it is to be noted that comparisons are said to be simple and open 
only when the sought-for and the given participate [in] some nature equally; 
all the rest, however, require preparation for no other reason than that the 
common nature is not equally in each, but according to certain other habi- 
tudes [or relations] or proportions in which it is involved; and the preemi- 
nent part of human industry is to be located in nothing other than reducing 
these proportions so that equality between the sought-for and something 
that is known is seen clearly. 

It is to be noted consequently that nothing can be reduced to such equal- 
ity unless it receive more or less, and that all this is comprehended through 
the word ‘magnitude’: so that after the terms of the difficulty are abstracted 
from every subject according to the preceding rule, we understand ourselves 
to attend successively only to magnitudes in general. (AT X 439-440) 


One can hardly exaggerate the importance of this passage, for it not only 
illuminates what follows but articulates the foundation of the method in 
the first twelve rules as well. It is comparison that is essential to knowing, 
and knowledge by means of comparison is a judgment of either similarity, 
or sameness (i.e., identity), or equality; and this judgment is made in light 
of a given that is viewed in a particular way (secundum hoc vel illud, accord- 
ing to this or that). The kind of ordered and proportionalized seriation en- 
visioned in Rule 6 is possible and truthful only on such a basis. Two things 
that participate in one nature participate in it in a similar, an identical, or 
an equal degree. If identical, then the two things are either one and the 
same or at most different instances of the same thing, and they will occupy 
the same rung in the series; if merely equal, they are different things that 
nevertheless are on the same rung with respect to the particular nature in 
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question (with respect to other aspects, however, they will differ); if simi- 
lar, then they participate in the same nature in different ways or degrees. 
Often we can easily see that one is more or less participant than another, 
but this becomes perfected knowledge only once we have ascertained this 
relation precisely, that is, only once we have discovered the proportion of 
participation. Whether the participation is equal or proportional, how- 
ever, this relation participates in quantity, and because of this it can be ex- 
pressed in magnitudes. This holds true whether we are dealing with a corporeal 
nature, a mixed or common nature, or a purely intellectual nature. With respect 
to the relation of participation in natures, there is no essential difference 
among these types, and even the relations of purely intellectual things can 
be expressed through corporeal magnitude. This knowledge by propor- 
tionalization is truly a mathesis universalis. 

Descartes says that all knowledge that requires two or more things is 
comparative; thus deductio and enumeratio are embraced by this category. 
The only exception is the simple and pure intuitus of a solitary thing. Yet 
within the framework of the Regulae it is not clear whether we can ever 
have such intuitus. The only candidate for it is a nature, or rather a simple 
nature/thing. Do we ever have intuitus of pure extension? As we shall see 
shortly, Descartes says in Rule 14 that there cannot be extension without 
an extended thing. So the question becomes, Can we have intuitus of a 
particular extended thing? But then we would appear to have at least two 
things: the particular instantiation and also the simple nature in light of 
which we are viewing the thing (which, presumably, we could also view in 
light of figure, motion, or other natures).?? This may in fact impart some 
clarity, retrospectively, to the point of calling the highest thing in a series 
constituted according to Rule 6 ‘absolute’. It is absolute by virtue of wholly 
containing the nature in question, rather than merely participating in it 
to some degree (see AT X 381 ll. 22-23 and 382 ll. 3-6). Any extended 
thing wholly contains the nature extension (there still can be a differentia- 
tion based on the quantity of the extension). Even a finely drawn line is 
extended in three dimensions and thus contains extension wholly. It also 
participates differentially in linearity or in curvature; the straightest one we 
are able to draw would serve as the absolute member of the series ‘linear- 
ity’. In an important sense, the full character of the (simple) nature itself 
becomes purely and simply apparent only if it is seen in its preeminent 
instance or instances, and those instances are seen as preeminent only in 
comparison to instances that participate in the nature to a lesser degree. 


20. Once again, our impressions of the later Descartes mislead us. We have become ac- 
customed to thinking that a pure inspection by the mind of a simple idea in and by itself is 
not only possible but the very stuff of Descartes’s thought, to the point that we tend to over- 
look evidence to the contrary. 
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Therefore even the simple nature cannot be seen as simple except in con- 
trast to other things; and without a full-blown innatism, the likes of which 
the Descartes of the Regulae does not seem willing to countenance,?! one 
would have to rely on something like habit, thus on memory, for a series- 
less evocation of the simple natures. The only way that one might be able 
to escape this paradox without abandoning the framework of the Regulae 
would be to argue that pure and simple intuitus is properly interpreted as 
the careful and penetrating viewing of a single thing actually present to 
consciousness in its most crucial or essential aspect.?? That perhaps does 
not fully eliminate the possible taint of plurality, although it would appear 
to take an important step toward the kind of inspectio mentis that divides 
the world into two mutually exclusive simple substances, res cogitans and 
res extensa, and identifies every particular thing as an instance or a modal- 
ization of one or the other. 

Only one additional point is needed to make the doctrine of the rules 
that follow almost a mere consequence of the foregoing discussion: the role 
of imagination, to which Rule 14 immediately turns. 


So that indeed we now also imagine something and do not make use of pure 
intellect but of the help of species depicted in phantasia: it is to be noted 
finally, that nothing is said about magnitudes in general that cannot be re- 
ferred also to any in particular.?* 

From which it is easily concluded that it will be not a little helpful if we 
transfer those things that we understand about magnitudes in general to that 
species of magnitude that, among all, is drawn most easily and distinctly in 
our imagination: indeed that this is the real extension of a body abstracted 
from every thing other than that it is figured follows from what was said at 
Rule 12, where we conceived phantasia itself with existent ideas in it to be 
nothing other than a true body, real, extended, and figured. Which thing is 
also evident per se, since in no other subject are all differences of propor- 
tion more distinctly exhibited; for although one thing can be said to be more 
or less white than another, likewise one sound more or less sharp, and simi- 
larly for other things, we nevertheless cannot exactly define whether such ex- 
cess consists in a duple or triple, etc., proportion unless through a certain 


21. In supposition six of Rule 12 we are advised that falsity can be avoided by resorting 
solely to what we have actually experienced (AT X 422—423). The inborn seeds of knowledge 
that the Regulae counts on are not sufficient to generate a priori all knowable things. 

22. In the Principles (I 52-53, AT VIIIA 25) we know a substance through an attribute 
only, never in itself. Thus the mature philosophy retains the biplanarity characteristic of the 
early period. 

23. Although the parallelism of “de magnitudinibus in genere" with “ad quamlibet in 
specie" suggests this translation, there is also a parallel to "speciebus in phantasia" in the first 
part of the sentence, so that this could be rendered: "nothing is said about magnitudes 
in general that cannot also be referred to any in an image." But this does not affect the 
interpretation. 
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analogy to the extension of figured body. Therefore let it stay settled and 
fixed that perfectly determined questions contain scarcely any difficulty be- 
yond that which consists in evolving proportions into equalities; and all that 
in which precisely such a difficulty is discovered can easily, and must, be sep- 
arated from every other subject, and then transferred to extension and fig- 
ures, about which things alone we now will treat up to Rule 25, every other 
cogitation being omitted. (AT X 440-441) 


This passage makes the truly remarkable statement that it is in phanta- 
sia that the differences of proportion are more distinctly evident than any- 
where else; as we shall see from the next section of Rule 14, this implies as 
well that intellect is incapable of recognizing proportions in any distinct 
way without the aid of imagination. Nor, to emphasize it once more, is this 
procedure being restricted to the treatment of questions about corporeal 
and corporeal/intellectual natures. It is a perfectly general procedure, for 
any problem whatsoever. Even the transfer of degree of participation in 
natures to line lengths is presented as an example of what this procedure al- 
lows, not as its essence, since many other kinds of figuration are possible 
and permissible, depending on the problem. 

The doctrine of natures or common ideas, whatever their provenance, 
is the foundation of the cognitively effective application of phantasia. De- 
gree of participation or containment can, indeed must, always be compared 
using magnitudes. Since proportions can be maintained at any arbitrary 
scale, one can take any magnitude one pleases and call it the whole or, in 
cases of measure, the unit; all the relations of other things to this magni- 
tude can be expressed proportionally using larger or smaller magnitudes. 
Moreover, once one has led the participation down to magnitudes one 
does not have to keep in mind the natures themselves. One can solve 
(equalize) degrees of participation while completely prescinding from the 
special character of the nature not expressed in magnitudes. Only at the 
end of the equalization process, when one has determined the magnitude 
that corresponds to the unknown thing by treating it as though it were 
known—what we would call "solving equations in unknowns"—does one 
need to remind oneself what the nature is, just as in physics one can solve 
equations using techniques of pure mathematics while ignoring the units 
in question until the end, when one has to remind oneself that they are 
centimeters, or joules, or kilogram-meters per second squared. 

These foundational principles of the imaginative problem-solving tech- 
nique are elaborated at the end of Rule 14 (after an intervening discus- 


sion of different ways in which extension is imagined and understood; see 
Sec. G, below). 


Here therefore we turn to the extended object, considering nothing else in 
it but the extension itself and abstaining by industry [or on purpose] from 
the word ‘quantity’, for there are certain philosophers so subtle that they 
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have distinguished that also from extension; but we suppose all questions so 
deduced that nothing else is sought for than a certain extension that is to be 
known, by its being compared with a certain other known extension. (AT X 
447) 


This will be accomplished by reducing involved proportions, all ex- 
pressed extensionally, to a single one that is equal to the unknown; this 
can be done no matter how many differences of proportion there are. The 
crux of the matter is figuring out ways of presenting these differences and 
“reducing” their relationships so they are visible to the eye and the imagi- 
nation. “And therefore it will be sufficient to our institution if in this ex- 
tension we consider all those things that can assist the exposition of the 
differences of proportion, of which there occur only three, namely, dimen- 
sion, unit, and figure” (AT X 447). 

Dimension and unit have to do chiefly with what is measurable; figure, 
with both the measurable and the orderable. Rule 5 had asserted that the 
method was a matter of ordering and arranging things, Rule 6 that the par- 
ticipation of things in natures could be used to produce orderly and even 
measurable series. This part of Rule 14 shows how this order can be im- 
aged and develops an understanding of measure as derivative from a cer- 
tain type of order. Measuring requires a unit of measure; a unit of measure 
must measure something, a dimension; a dimension is a particular way of 
grasping the things in question. It is either a nature or naturelike—even if 
it turns out that it does not actually exist! 


By ‘dimension’ we understand nothing other than the mode and reason ac- 
cording to which some subject is considered to be measurable: so that not 
only length, width, and depth are dimensions of body, but also gravity is a di- 
mension according to which subjects are weighed, speed is a dimension of 
motion, and infinite others of the same kind. For division itself into several 
equal parts, whether it is real or only intellectual, is properly a dimension ac- 
cording to which we number a thing; and that mode that makes the num- 
ber, is properly said to be a species of dimension, although there is some di- 
versity in the signification of the name. For if we consider the parts in an 
order toward the whole, then we are said to number; if contrariwise we view 
the whole as distributed into parts, we are measuring it: e.g., we measure cen- 
turies by years, days, hours, and moments; if however we number the mo- 
ments, hours, days, and years, we will finally fill up centuries. 

From these things it appears that there can be infinitely many different 
dimensions in the same subject, and that these add on nothing at all to the 
things measured out [rebus dimensis], but are understood in the same way 
whether they have a real foundation in the subjects themselves or have been 
excogitated from a willed judgment [ex arbitrio] of our mind. For the gravity 
of body, or the speed of motion, or the division of a century into years and 
days is something real; not, however, the division of days into hours and mo- 
ments, etc. All these things nevertheless relate to one another in the same 
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way if they are considered only under the reason of dimension, as is to be 
done here and in the mathematical disciplines; for it pertains more to the 
physicists to examine whether the foundation of these is real. (AT X 447- 


448) 
Descartes points out that although length, width, and depth have a real 
basis in corporeal things, the three are arbitrarily distinguished. 


Here we do not consider these any more than infinite others that are either 
feigned by intellect or have a foundation in things: as in the triangle, if we 
want to measure it perfectly, three items on the part of the thing are to be 
known, namely, either three sides, or two sides and one angle, or two angles 
and the area, etc.; similarly in the trapezium five, six in the tetrahedron, etc.; 
all of which can be called dimensions. So, however, that we choose here those 
by which our imagination will be maximally helped, we will never attend to 
more than one or two simultaneously depicted in our phantasia, even if we 
understand that in the proposed thing about which we are busying ourselves 
there exist as many others as we could wish; for [the essence] of the art is to 
distinguish these into as many as possible so that we turn simultaneously only 
to as few as possible but nevertheless to all in succession. (AT X 449) 


The notion of dimension established here, Descartes argues, is not the 
geometer's arbitrary one of the three spatial dimensions length, width, and 
depth. These correspond to something real in things, he agrees, but they 
are not simply given by nature; rather, they involve an identification by in- 
tellect of a mode or aspect of a thing that is measurable according to some 
conceivable division. To take the measure of a triangle we need to know at 
least three elements “on the part of the thing"—three sides, or two sides 
and one angle, or two angles and the area, and so on. In a trapezium we 
need five elements (even though it has four sides), in a tetrahedron (a 
solid with four faces) we need six: *which all can be called dimensions" 
(AT X 449). Although both the trapezium and the triangle are plane fig- 
ures existing in two spatial dimensions, the perfect determination requires 
five and three question-dimensions, respectively; the three-dimensional 
tetrahedron requires six dimensions.?* As is typical of the Regulae, it is not 
a question of determining or defining the essences of these things. Indeed, 
their essences in the Scholastic sense are taken for granted, and one's in- 


24. A trapezium is a quadrilateral with no parallel sides; one could determine it precisely 
by (to give one example) specifying the length of a first side (this is the first factor or dimen- 
sion), the angles at which the two sides come off the ends of that first (two more dimen- 
sions), and the lengths of those two sides (another two, making five in all). A tetrahedron is a 
solid with four triangular faces; one could determine it by specifying first one of the triangles 
as a base (this requires three dimensions) and then the apex at which the other three faces 
meet (by taking one of the sides of the base triangle as an axis and giving three coordinates 
that would take you from one of its end points to the position of the apex point; this gives 
three more dimensions). 
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terest instead is how to construct them unambiguously—more generally, 
how to get dimensions that codetermine one another and thus allow the 
solution of the question at hand. 

What one needs to solve a question depends on what the question asks 
for. Moreover, Descartes as always urges us to adapt ourselves to the capa- 
bilities of our ingenia. To repeat the admonition of Rule 14: 


So, however, that we choose here those [dimensions] by which our imagina- 
tion will be maximally helped, we will never attend to more than one or two 
simultaneously depicted in our phantasia, even if we understand that in the 
proposed thing about which we are busying ourselves there exist as many 
others as we could wish; for [the essence] of the art is to distinguish these 
into as many as possible so that we turn simultaneously only to as few as pos- 
sible but nevertheless to all in succession. (AT X 449) 


To summarize the process of Rules 13 and 14: In setting up the problem 
one uses intellect to enumerate and distinguish all the relevant aspects, 
terms, and divisions of the thing in question. Then one expresses in easily 
imaginable, figurate form the proportional relations that are determinately 
given, and one treats what is unknown as though it were known—known, 
that is, in relation to the proportional participation in natures of other 
things or their aspects.?? The figures—chiefly line segments, but also dis- 
crete magnitudes and two-dimensional figures where appropriate—will 
then become the objects of manipulation as one tries to equalize the vari- 
ous proportions, with the aim of expressing the designated unknowns in 
terms of what is known. To keep this all manageable for an ingenium that 
has difficulty attending to more than two things at a time, one will use 
marks and symbols to keep track of the problem—a technique that will 
generate symbolic equations. 

But at this point Descartes is envisioning more than the development of 
modern algebraic problem solving. What counts most for him is the uni- 
versal relevance of proportional participation in natures, a participation 
that is expressible in its most perspicuous form not by algebra, which is 
symbols without content, but by figures, which visibly embody actual pro- 
portions. For every algebraic manipulation one can perform on an equa- 
tion there is, more important, a quite precise, imaginably executable geo- 
metric construction corresponding to it. (In fact, it is only in the later 
mathematics of the Geometry that there emerges an independence, or rather 


25. For example, in a physics problem concerning the weight, density, hardness, and size 
of minerals, there will be proportional relations between the different aspects (e.g., weight 
might be equal to length times width times height times density, and hardness might be a 
function of density). These proportions "reduce" each nature to others, not in the sense of 
ontologically eliminating it but in the sense of expressing interconnections. The science of 
the Regulae is not the reductive science of the Discourse. 
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quasi-independence, of algebraic manipulation from geometric represen- 
tation; nevertheless, the Geometry is in principle still about how to discover 
and execute exact geometric constructions by following the pattern of ma- 
nipulations indicated in algebraic equations.) The marks and symbols are 
especially helpful in the sorting out of the elements of a problem, for rep- 
resenting in a contentless but mnemonically useful way the line segments 
and other figures that embody the proportions. The sorting-out process is 
what the ancient geometers called analysis: taking the unknowns as known 
and schematically working out what would be true if they were known; and 
then, provided one reaches the point of having reduced the problem to 
terms that are known or constructible, the reverse process of synthesis, of 
the actual construction (or deduction, a leading down) of the solution, can 
be carried out. 

In comparison to the ancients, Descartes simplifies the analytic phase by 
making it more accessible to human ingenium. The ancient geometers 
had worked with complicated figures requiring a sophisticated geometri- 
cal insight, and each stage of analysis required finding an executable next 
step that was usually dependent on multiple considerations (e.g., one might 
need to add several new lines to an already complicated figure). Descartes 
uses the identification of relevant dimensions, the simple figurate repre- 
sentation of proportions one at a time, and the symbols and marks of “al- 
gebraic equations" to reduce the analysis to a progressive linear sequence 
requiring attention to no more than two things at once. What is more, the 
algebraic equations, by containing direct symbolic references to the origi- 
nal givens and unknowns of the problem (xt = a? + 2bc — c? directly in- 
volves the x, the a, the b, and the c), allow one, if the analysis is successful, 
to construct the unknown proportion step-by-step (multiply the line a by 
itself, add to this result the line that is twice the product of b and c; sub- 
tract line c multiplied by itself and by itself again; then take the fourth 
root of this result, and you get the desired, previously unknown x). This 
entire process, then, is simply an iterated and reiterated application of in- 
tuitus and deductio to the image forms of the problem, arrayed in a se- 
quence and manner that makes everything as clear and as imaginable as 
possible. 

The decisive advantage of this kind of deductio over the deduction from 
axioms and postulates of ordinary logic and dialectic is its perfect revers- 
ibility and reciprocity: if y is the product of fand g, it is also true that f can 
be obtained from y and g by division (i.e., by a proportion, y/g), and like- 
wise g can be obtained as y/f. The terms of dialectic, however, are not in 
general reversible. “All human beings are animals” does not justify the 
conclusion that all animals are human beings but only the weak and rela- 
tively indeterminate "Some animals are human beings." From this latter 
assertion no further conclusion is possible without the addition of a new 
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universal premise telling us something about either animals or human be- 
ings. Descartes's problem solving, by contrast, uses universal mathesis to 
reason about nothing other than particularly represented relations, so that 
the presence of nothing but particulars does not prevent a solution. On the 
contrary, it is what makes a single determinate solution possible. 

In the concluding remarks to Rule 14, Descartes notes that in choos- 
ing among figures for expressing the relations in problems “it is necessary 
to know that all relations that there can be between entities of the same 
genus are to be referred to two headings: namely, to order or to measure" 
(AT X 451). As to order, the whole Regulae has been directed toward show- 
ing the nature and consequences of order and the search for it. Originally 
finding out an order can take a great deal of work (though some orderli- 
ness is intrinsically simple), but once an order is discovered there is no dif- 
ficulty in knowing it by following Rule 7's advice of running through a se- 
quence of the parts that have been distinctly separated from one another, 


because, to wit, in this genus of relations one part is referred to others out of 
themselves alone, but not by means of a third, as happens in measurings, 
about the evolving of which we are alone here treating. For I recognize what 
is the order between A and B without considering anything beyond each ex- 
treme; I do not, however, know what the proportion of magnitude is be- 
tween two and three unless it is considered by some third thing, namely, by 
the unity which is the common measure of each. (AT X 451) 


Continuous magnitude can always be reduced, at least in part, to a multi- 
tude (a line of length 7.333 . . . can be approximately represented by 7 
points or, if one takes .1 as the unit, 73, etc.), which means that problems 
of measure can, by means of the unit of measure, be translated into prob- 
lems of order?9 To represent dimensions by continuous magnitude we 
should not use anything more than length and width; that is, we should 
not attend to more than two dimensions simultaneously. In conclusion, 
he points out a consequence: that even problems concerning mathemati- 
cal entities (like geometrical figures) are to be treated according to this 
method. 


Here propositions are to be no less abstracted from those figures that ge- 
ometers treat, if the question is about them, than from any other matter 
whatever; and for this purpose none are to be retained beyond rectilinear 
and rectangular surfaces, or right lines, which also we are calling figures, 


26. I do not see that one in fact gains much fundamentally from this procedure, since it 
does not eliminate the unit (which is a third thing interposing itself between the two things 
to be compared) but rather leaves it implicit. Nevertheless, it perhaps gives a more imagin- 
able precision: two lines, one of length 7 3, the other of length pi, leave considerable work 
to the imagination in fixing the exact proportion, whereas putting 73 tenth-units next to 31 
makes the proportion somewhat more determinately, though approximately, evident. 
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since by means of these we imagine a truly extended subject no less than by 
means of surface, as was said above; and finally by means of the same figures 
both continuous magnitudes and also multitude or number are to be exhib- 
ited; and nothing simpler for the exposition of all differences of relation can 
be invented by human endeavor. (AT X 452) 


Thus, far from applying ordinary mathematics to all things, Descartes is 
advising the application of mathesis universalis, the science of concretely 
imaged proportional relations, even to arithmetic and geometry. A mathe- 
matician will therefore identify relevant aspects or natures in any strictly 
mathematical problem, proportionalize the givens, then perform an imag- 
inative process of continued proportionalization to solve for an unknown. 
If this process is different from the ordinary methods of mathematical 
proof, so be it. 

The rules following—15 through 18 have both headings and explica- 
tions, 19 through 21 only headings—are virtually contained in Rule 14. 
Rule 15 shows how to use a point or line or square to stand for the unit 
and then how to extend these to represent measures that are commensu- 
rable with the unit or to construct a rectangle to exhibit to the eyes two 
measures in relation to one another. Rule 16 advises the use of concise 
marks to keep track of the problem as a whole; Rule 17 advises surveying 
all the parts of the problem on the same basis of instantiated proportions, 
whether they be known or unknown. Rule 18 shows how to add and sub- 
tract line segments from one another and explains the principle underly- 
ing multiplication and division using lines and rectangles. Crucial to the 
effectiveness of the procedure is the ability to translate a measure from a 
line segment into a rectangle and from a rectangle into a segment, so that 
it is never necessary to exceed two spatial dimensions (in ancient mathe- 
matics, the multiplication of two numbers was conceived by constructing a 
rectangle with sides of those lengths; multiplication by a third number re- 
quired the construction of a solid; multiplication by a fourth number thus 
presented nearly insuperable problems of conception, since it would have 
required entering a fourth spatial dimension).?? Rule 19 (heading only) 
says that in solving a problem we need to find as many magnitudes (line 
lengths, rectangles, numbers) as there are unknown terms by using opera- 
tions on the unknowns as if they were known (in modern algebraic terms, 
we look for equations setting x, y, z, and any other unknowns equal to some 
formula that contains only known values). Rule 20 (heading only) prom- 
ises to tell how to carry out the operations of multiplication and division 


27. Descartes's technique of reducing a plane figure to a line represents an advance over 
the mathematical adaptation of the memory art he had explained to Beeckman in October 
1628; see chap. 3, Sec. F, above. 
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(which had been put off until this point because of their greater technical 
difficulty). And Rule 21, the last extant heading, urges that many equa- 
tions be reduced to a single one. At this point the Regulae breaks off. 


F. THE SCIENCE OF ORDER AND MEASURE AND 
THE PARADOXES OF SIMPLE NATURES 


Was the Regulae abandoned, or did Descartes simply leave it incomplete? 
Are there tensions and conflicts between it and the later philosophy, or 
is the later philosophy simply a continuation of what was laid down in its 
rules? 

With each question cases can be made for either alternative. Consider 
the possible significance of the fact that the break in the Regulae occurs 
at Rule 21 and that none of Rules 19 through 21 consists of more than a 
heading. All three have to do with forming equations on the basis of figu- 
rate and symbolic representations and the operations of addition, subtrac- 
tion, multiplication, and division discussed in the preceding rules. The last 
substantive remark made in the commentary under Rule 18 says that in 
order to reduce any rectangle to a line segment one must be able to con- 
struct on a given line a rectangle equal (in area) to a given rectangle. The 
rationale is this: The product of a length a multiplied by a length b can be 
represented by the area of a rectangle with sides of length a and b. If one 
wants to multiply this product by another number, one needs to convert 
ab into a line length and then construct a new rectangle with sides of length 
ab and c, the area of which will be abc. One could construct a cube with di- 
mensions a, b, and c, but then in order to perform a new multiplication 
one would have to reduce the cube's volume to an area or a line; but a 
cube in any case requires attention to three measures at once (length, 
width, and height), contrary to the advice of the Regulae to keep compar- 
isons to two items at a time. Thus any geometric technique of multiplying 
is going to require the reduction of a higher-dimension figure to a figure 
of the next lower dimension. 

If a and b are integers or rational numbers, the construction of a line 
segment equal in length to their product is relatively simple—one can just 
reckon up the total number of units or fractional parts and then build up 
the product line piece by piece—but if one of the numbers is irrational, 
this will not be possible. Nor will any arithmetic or algebraic techniques 
(algorithms) give the result exactly, for they work by approximation. The 
desired line length could be obtained by identifying a general technique 
of geometric construction, however. Given a rectangle of area ab, if one 
can construct a second rectangle of equal area on a line segment having 
unit length, the two sides adjacent to this unit segment obviously will both 
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have length ab. So the ability to construct on a given unit line a rectangle 
equal in area to another given rectangle amounts to being able to construct 
a line whose length represents the product of two numbers. 

The general technique is conceptually simple; actually constructing such 
a line or rectangle is quite another matter.” But does this Regulae method 
really serve Descartes's larger and ultimate goals? The Geometry of 1637, 
one of the three essays that followed the Discourse on the Method, gives some 
insight into this question. On the one hand, the Geometry can be conceived 
as Descartes's further elaboration of the correspondence between line 
lengths and symbolic algebra, with the algebra subordinate insofar as it is 
an easily manipulable symbolic form for expressing proportions that are 
ultimately to be translated into geometric constructions. On the other hand, 
it can be seen as a rejection of the method of applying straight lines and 
rectangles in favor of a general technique of solving for proportions by 
the generation of complex curves. The Geometry works as resolutely in two 
dimensions as does the Regulae, but its favored tools are straight lines and 
curves derived from the motions of straight lines and lower-dimensioned 
curves by continuous and rigorously mechanical processes. The antece- 
dent of this aspect of the Geometry is Descartes's study around 1620 of the 
properties of new kinds of tools for geometric construction, like the pro- 
portional compass, the operation of which could be used to trace out curves 
by virtue of the mechanical linkage of its segments. The later geometry of 
Descartes puts a greater premium on the generative process and its conti- 
nuity, and it systematically explores the possibilities of generating complex 
curves that correspond to algebraic equations. This is a dynamic geometry, 
in contrast to the more static and episodic character of the mathematics in 
the extant Regulae, where one always stops to compare just one line to an- 
other, then performs one or more simple manipulations, then compares 
the result to one of the original lines or yet another, and so on. The Geom- 
etrys geometry proceeds continuously and dynamically, not step-by-step. 

The context of the mathematics of the Geometry is the scientific under- 
standing of extension and matter that Descartes developed for Le Monde, a 
work begun about 1630, after the abandonment or presumed abandon- 
ment of the Regulae. How that work is predicated on a more continuous 
and dynamic, but also more restricted, power of imagination will be re- 
vealed in the next chapter. Before we can proceed to that, we must con- 


28. If you know exactly how long the unit length should be, relative to the lengths a and 
b, it is easy to construct the line of length ab. Form a first right triangle with legs of length 1 
and a, then draw a line of length b parallel to the side of length 1 and construct a second tri- 
angle on length b similar to the first triangle by drawing parallels to the other two sides. The 
other leg of the second triangle (parallel to the side a of the first triangle) will have length 
ab. When a and bare rational numbers it is always possible to construct a line of unit length, 
but when they are both irrational the whole trick is to construct such a unit length exactly. 
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clude the discussion of the Regulae by raising some of the major unresolved 
problems to which it led. They will be presented under two headings: the 
paradox of the natures doctrine in the context of science, especially in 
matters of physiology and physics, and the interaction of intellect and imag- 
ination. Imagination, it turns out, figures centrally in both. 

Rule 6 introduced the natures in the phrase “pure and simple natures," 
but what they amount to in the first instance are aspects common to many 
things (à la Rule 14) that are participated to varying degrees. This differ- 
ential participation gives rise to an order from the least to the most; the 
things that most participate in—or, better, wholly contain—the nature in 
question are called 'absolute'. But even in the course of Rule 6 there be- 
gins to appear the thornier question of the participation of natures in one 
another. Rule 8 and, even more, Rule 12 go on to address not just the 
powers of mind but also the objects of those powers, the natures. The na- 
tures are divided in Rule 8 into the spiritual, the corporeal, and the spiri- 
tual/corporeal; in Rule 12, into the intellectual, the material, and the com- 
mon. Both rules distinguish simple natures from complex ones; the latter 
are either originally experienced as such, that is, as complex, or are com- 
posed by the intellect. Falsity exists only in the composite natures put to- 
gether by intellect. 

The second part of Rule 12 in fact offers a presuppositional account of 
natures, in much the same way that the first part presents an account of 
the psychophysiology of the internal senses that, like the hypotheses of the 
astronomers, is intended to make things clearer without a final assurance 
of truth. The presuppositional account goes as follows. First, the way that 
natures exist in reality is said to probably differ from how they appear in 
knowledge, since, for example, real bodies, which are single and simple as 
things, are understood as somehow put together out of diverse natures. 
Second, there are three classes of nature, intellectual, material, and com- 
mon, the last including the common notions of mathematics and reason 
(e.g., if two things are equal to a third thing, they are equal to one an- 
other). Third, any simple nature is evident, known in itself, so that having 
the slightest grasp of it is to have it complete. Fourth, the simple natures 
are conjoined either necessarily or contingently; in the first case separat- 
ing them makes it impossible to conceive the components distinctly. Fifth, 
the only things we can understand are these simple natures and a certain 
mixture or composition of them. Sixth, the composite natures are either 
known as such through experience or are made up by intellect. Seventh, 
the composites we make come about through impulse, through conjecture, 
or through deduction (AT X 418-425). 

Marion has argued at length that the simple natures of Descartes are 
inscribed against a background of Aristotelian ontology and epistemol- 
ogy and that in the doctrine of them is contained what he calls the "gray 
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ontology" of the Regulae, that is, an inexplicit ontological framework that 
subsequently evolved into the philosophy of Descartes's maturity.? Marion 
is certainly right to put such weight on the natures for Descartes's future 
thought. Descartes sought from them ontological support for the method 
of the Regulae, and the partially developed theory of natures offered there 
raises themes and suggests positions of the later philosophy without set- 
tling them. 

In the Regulae, Descartes appears to be quite content with the possible 
discrepancy between natures in existent things and natures in our knowl- 
edge that the first of the seven presuppositions allows. Even on the epis- 
temological level he displays a remarkable casualness about the natures. 
Although they are to provide the foundations for all knowing, Descartes 
does not insist on a perfect reductio to them. He is perfectly happy to get 
on with the task of problem solving by means of pragmatic and heuristic 
expedients, the most basic of which is the discovery of series with abso- 
lutes that are less than absolutely absolute. 

In fact this casualness is not unique to the Regulae but is a recurrent 
trait in all Descartes's writings, a casualness grounded in a conviction, first, 
that human nature—human ingenium—is constituted so that it can know 
and learn and, second, that the foundations of knowing are not infinitely 
or even greatly remote from our capabilities but only a short distance be- 
neath the surface (often buried under the debris of philosophical maledu- 
cation). To use an image of the Discourse, most people build on sand, and 
this is especially unfortunate because one need not dig deep to hit clay or 
rock. Or to change to a visual metaphor: one can reach the truth relatively 
easily by looking carefully and clearing away what is extraneous; once one 
has done this it is easy to see things, and once one sees them one has them. 
One might recall in addition the recurrent motif of Descartes's writings 
that says one must once in one's life undertake an examination of one's 
mind and opinions to find the truth and combine this with the fact that 
he acknowledges having recognized this need early in his own life yet post- 
poned the examination for nearly a decade (AT VI 10, 16-17, 22; VII 17). 
That it needs to be done but once in one's life indicates that, unlike an- 
cient theoria and medieval contemplatio, the ultimate truths do not open 
up a way of life that is a continuous gazing on truth, but that once truths 
are seen they can be used to guide all the concerns and solve all the prob- 
lems that life presents. Real truth is secure and may be relied on; given 
God's veracity, it does not even have to be recalled in its full and present 
evidence but only remembered as having in the past been known. Yet the 
atheist can recognize the truth just as well as the believer in the moment 
of evidence; this confirms that truth's foundations are in essential har- 


29. See Marion, Sur L'Ontologie grise de Descartes, esp. 131—148, 185-190. 
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mony with the careful but nonfoundational use of one's knowing powers. 
Therefore one can know, live, and act in the light of the truth even when 
one has not looked to the source of the illumination, and one does not 
need in every case of knowing to look deep beneath the surface of things. 

The Regulae appears to be written in this double confidence, that the 
foundations are shallow but still secure and that the good use of ingenium 
does not in most cases require going down to the foundations. The hypo- 
thetical mode of all of Rule 12, combined with the relative simplicity of 
the physical and physiological language and themes posited there (and 
elsewhere, for example Rule 8, which discusses the anaclastic line of op- 
tics in physical terms that are more Scholastic than Cartesian),?? tends to 
confirm that the Regulae precedes the deeper investigations of physics, 
metaphysics, and foundational epistemology that we regard as genuinely 
Cartesian. But this would be perfectly consistent with an essential continu- 
ity of this work with the ontological epistemology of resemblance, which 
is more coherentist than foundationalist and expresses a confidence that 
higher truths are adumbrated even in the least things. A Descartes work- 
ing at the Regulae with this confidence would see the fundamental cogni- 
tive task as one of progressive clarification. 

Yet it is doubtless right that the question of what in the last analysis 
we see when we see and what we know when we know induced Descartes 
to put a term or end point to seeing and to call them natures. His first 
impulse, one expressed in the main project of the Regulae, was to treat 
them as the aspects of things; his second impulse, which appears in the 
obviously incomplete sections of Rules 8 and 12, was to conceive them 
as a kind of object (or res, thing) capable of participating in other natures 
just as ordinary things do. At the limit of this participative process stood 
the ultimate simple natures, which need no further phenomenological or 
causal support. Descartes's treatment of them is hesitant, however; he does 
not push the simple natures to their logical and ontological extremes, 
but instead takes them in several directions not entirely consistent with one 
another. 

The mathetical approach of Rules 13 through 21 is oriented to practi- 
cal problem solving and an imaginative mathematics of participation in 


30. See AT X 394. The anaclastic line is the curve of a lens that would focus all parallel 
rays of light to a single point. Although the Regulaes discussion of optical matters suggests 
that Descartes had already achieved no little mathematical sophistication in optical theory, 
his physical theory of light is still markedly traditional. A sign of this is his use of diaphanum. 
CSM is certainly wrong in rendering totum diaphanum as ‘the entire transparent body’ and 
explaining it in a note as "the very fluid 'subtle matter' which Descartes took to be the 
medium of the transmission of light" (CSM 1:29), for diaphanum is simply the Latin term for 
the transparent medium that, according to Aristotle, must be actualized by light for the 
proper sensible, color, to be conveyed to the eye. 
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natures that gives rise to measuring the degree of participation. It has a 
pragmatic conception of natures, understood as dimensions, which can be 
either fictional or real. The idea of reductio presented is not ontological 
but proportional, which means simply that proportions allow us to express 
one thing in determinate, reversible relations to others by way of various 
dimensions. So, for example, the reflection of a light ray can be analyzed 
as a relation between lines standing for the ray and a line standing for the 
reflecting surface; the proportions between the lines can be expressed by 
angles; and the natural forces involved can be put in terms of the angles 
and lines. The source of error in this process is the intellect, when it over- 
looks what the concrete presentation of the problem contains. Neverthe- 
less, intellect still has the fundamental problem-solving task of sorting out 
the different nature-dimensions in the givens of the problem and deter- 
mining what is relevant—which also means leaving aside the irrelevant, al- 
though no criterion for this distinction is given. 

Rule 6 presents an object-centered approach oriented by a participation 
in natures that gives rise to an ordering, serializing activity. It establishes a 
wobbly foundation for the later mathetical rules, which presuppose the in- 
genial activity of comparing one thing to another in light of natures that 
are the starting point of Rule 6. The serializing is chiefly of the things that 
participate in natures rather than of the natures themselves. The things 
rather than the natures are in the first instance treated as absolute or re- 
spective. The second annotation of the rule begins to broach the question 
of the participation of natures in one another without clarifying whether 
this participation is of a different kind. 

Rule 12 (and Rule 8) attempts to probe what Rule 6 presupposes: the 
character of the physical processes and of the psycho-organic apparatus 
that convey the appearances of things to mind, and also the very natures 
that are increasingly conceived as the ultimate objects of the psychologi- 
cal activities. But Rule 12 proceeds by presupposition. In the psychophysical 
part it presumes that the impressions of things are conveyed by physical 
processes that are wholly reliable and preserve the semblances of things 
intact (one might surmise that he expects the physicist to confirm this in 
short order), and it adapts a long-established internal senses doctrine to a 
modified but still traditional physiology in a manner that shows no par- 
ticular acquaintance with concrete anatomical studies.?! He identifies the 
real source of imagination as the vis cognoscens acting in the organ phan- 


31. Descartes probably did not begin studying anatomy at first hand until sometime in 
1629; see Dennis L. Sepper, *Descartes and the Eclipse of Imagination, 1618-1 630," Journal 
of the History of Philosophy 27, no. 3 (July 1989): 379-403; and Sepper, "Ingenium, Memory 
Art, and the Unity of Imaginative Knowing in the Early Descartes," in Essays on the Philosophy 
and Science of René Descartes, ed. Stephen Voss, 142-161 (New York: Oxford University Press, 
1993). See also chap. 3, footnote 32, above. 
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tasia—as much will-like as intellectlike, since it is an intentional applica- 
tion of the knowing force—and places thinking's center of gravity there; 
yet he allows a certain degree of autonomy to a pure intellect that he 
scarcely even begins to articulate. 

In the natures part of Rule 12 he countenances a possible discrepancy 
between how things in the world and things in the mind participate in na- 
tures, yet he postulates a foundationalist ontology of epistemological na- 
tures that has to be ultimately consistent with the being of real things if it 
is to be cognitively effective: He says that natures must be composable and 
distinguishes between necessary and contingent composition, but he does 
not clarify necessity in any deeper sense than the mind's inability to dis- 
tinctly separate the necessarily composed natures. In this schematics of na- 
tures as necessary or contingent, falling into the three classes of the purely 
material, the purely intellectual, and the either material or intellectual, he 
begins to evolve a higher-order vocabulary for talking about natures that 
suggests there are higher-level or transcendental simple natures, the char- 
acter of which is left obscure. Finally, the theory of the composition of na- 
tures that our intellect performs, according to either impulse, conjecture, 
or deduction, begins to address what might provide a foundation for the 
cognitive activity of imagination, although Descartes's presentation is a 
mixed bag of problematic assertions (AT X 424). (1) He tells us that im- 
pulse can lead to either truth or error: it is never a source of error when it 
comes from on high (although this stands outside the scope of method), 
rarely when from our free will, almost always when it is due to an indis- 
position of phantasia (like jaundice). (2) By conjecture we compose what is 
merely probable; this does not deceive us so long as we do not assert it to 
be true. (3) Deductio remains as the sole way of composing things so that 
we can be certain of their truth, precisely by using intuitus in a progres- 
sion that reveals the necessity of the conjunctions of natures. Descartes ap- 
pears to have found the themes of his maturity and the germ of his ap- 
proach to them in this quick sketch, but the compression and problematic 
coherence suggest that he had not yet thought them through. 


G. COMPARATIVE INTELLECT AND 
CONCRETE IMAGINATION 


Intuitus, of course, is the easy and distinct conceptum of a pure and atten- 
tive mind. Yet the thing-oriented intuitus of the early rules as well as the 
mathetical intuitus of the final rules begin to intimate that natures might 
be the easy and distinct things grasped by the pure and attentive mind. 
Consonant with the biplanar consciousness of Descartes's philosophy, in- 
tuitus is the well-prepared seeing of a thing with respect to a nature. Na- 
tures are thus in the first instance a modality of the grasping-seeing of a 
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thing, an indirect object, so to speak. Can natures in turn become the di- 
rect objects of intuitus? If they can, they would resemble the ideas of the 


later Cartesian philosophy. 

There are reasons provided in Rule 14 to think that Descartes did not 
intend such an outcome, that he in fact intended something quite differ- 
ent. The relevant passage is the long discussion of the mutual assistance of 
intellect and imagination in conceiving the various senses of extensio, “ex- 
tension'. He introduces the passage by saying that the mathetical rules are 
indeed useful in the mathematical sciences, but that 


the utility is so great for attaining to higher wisdom that I am not afraid to 
say that this part of our method was discovered not on account of mathemat- 
ical problems but more that these things are to be learned almost solely for 
the sake of cultivating it. And I suppose nothing from these disciplines ex- 
cept perhaps certain things that are known through themselves and obvious 
to everyone; but the knowledge of them as it is usually presented by others, 
even if it is corrupted by no manifest errors, is nevertheless obscured by 
oblique and badly conceived principles that we will try to emend here and 
there in the things that follow. 

By 'extension' we understand all that has length, width, and depth, not 
asking whether it is a true body or only space; nor does it appear to require 
greater explication, for nothing at all is more easily perceived by our imagi- 
nation. Nevertheless, because often the learned use such acute distinctions 
that they dissipate the natural light and discover shadows even in those things 
that are never unknown [even] to peasants: they are to be advised that here 
by ‘extension’ is designated not a distinct something, separated from its own 
subject, nor do we acknowledge in the universe philosophical entities of this 
kind, which do not truly fall under imagination. For even if someone could 
persuade himself, e.g., that it would not be contradictory, if whatever is ex- 
tended in the nature of things were reduced to nothing, that extension itself 
existed per se alone, he nevertheless will not be using a corporeal idea for 
this conception but only badly judging intellect. Which he will confess him- 
self, if he reflects attentively to that image itself of extension that he will try 
to feign there in his phantasia: for he will notice that he does not perceive 
it destitute of every subject, but imagines it completely otherwise than he 
judges; so that those abstract entities (whatever intellect should believe about 
the truth of the thing) nonetheless never are formed in phantasia separate 
from subjects. (AT X 442-443) 


It is the intellect, not the imagination, that is responsible for error. The 
passage discusses extension in particular, but its conclusion applies to all 
thinking directed toward an image, all thinking that requires or involves 
phantasms. The intellect, not the imagination, tends to mislead us because 
it often looks away from the phantasm when the conclusion it tries to 
draw concerns the phantasm. In its desire to make subtle distinctions the 
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intellect dupes itself; it overlooks the fact that it is trying to separate the 
inseparable.*?? 

These reflections about what a word is taken to mean versus what even 
the most unlearned peasant knows about the thing the word designates 
lead to a discussion of the various senses in which imagination and intel- 
lect take things in different contexts of meaning. 


Since henceforth we shall be doing nothing without the assistance of imag- 
ination, it is worth the effort to distinguish carefully through which ideas the 
individual significations of words are to be proposed to our intellect. For 
which purpose we propose to consider these three forms of speaking: “ex- 
tension occupies place," *body has extension," and "extension is not body." 

Among which things the first shows in what way 'extension' is taken for 
that which is extended; for I plainly conceive the same thing by saying: “ex- 
tension occupies place,” as by saying: “the extended occupies place." Never- 
theless, it is not on that account the case that to avoid ambiguity it is better 
to use the word '[the] extended’: for it would not signify so distinctly that 
which we conceive, namely, that some subject occupies a place because it is 
extended; and someone could interpret [it] as "the extended is a subject oc- 
cupying place,” no differently than if I should say: “the animated occupies 
place." Which reasoning explicates why here we shall say that we are dealing 
with extension rather than with the extended, even if we think it should be 
conceived no differently than the extended. 

Now we come to these words: “body has extension,” where ‘extension’ we 
understand to signify something other than ‘body’; we nevertheless do not 
form two distinct ideas in our phantasia, one of body, the other of extension, 
but only a single one of extended body; and it is no different on the part 
of the thing than if I should say: *body is [the] extended"; or rather: "the 
extended is extended." Which thing is peculiar to those entities that are 
[= exist] only in another, and cannot ever be conceived without a subject; and 
it happens otherwise in those things that are really distinguished by means 
of subjects:?* for if I should say, e.g.: “Peter has riches,” the idea of Peter is 
plainly different from that of riches; likewise, if I should say: "Paul is riches," 
I imagine something completely different than if I should say, "riches are 
riches." Many, not distinguishing this difference, falsely opine that extension 
contains something distinct from what is extended, just as the riches of Paul 
are other than Paul. 

Finally, if it is said: "extension is not body,” then the word ‘extension’ is 


32. Abstractions and distinctions of reason therefore can easily turn out to be false when 
they concern concrete objects or images. The implications of this could be considerable, 
especially in the search for truly fundamental simple natures. 

33. CSM translates "illis, quae a subjectis realiter distinguuntur" as “entities which are 
really distinguishable from their subjects" (CSM 1:60), but the examples are not of things 
that are distinguishable from their subjects (Peter, Paul, and riches) but of two subjects that 
are distinguishable. 
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taken far differently than above; and in this signification no peculiar [= par- 
ticular] idea in phantasia corresponds to it, but this entire statement is ac- 
complished by pure intellect, which alone has the faculty of separating this 
kind of abstract entity. Which thing is the occasion of error to many, who, 
not noticing that extension taken.in this way cannot be comprehended by 
imagination, represent it to themselves through a true idea [veram ideam]; 
since such an idea necessarily involves the conception of body, if they should 
say extension so conceived is not body, they are imprudently implicated in 
this, that “the same thing is simultaneously body and not body.” And it is of 
great moment to distinguish statements in which names of this kind: exten- 
sion, figure, number, surface, line, point, unity, etc., have so strict a significa- 
tion that they exclude something from which they are truly not distinct, as 
when it is said: “extension, or figure, is not body"; “number is not numbered 
thing"; "surface is the limit of body, line of surface, point of line”; “unity is 
not quantity," etc. All which similar propositions are to be completely re- 
moved from the imagination in order to be true; for which reason we shall 
not be dealing with them in the following. 

And it is to be diligently noted that in all other propositions in which 
these words, although they retain the same signification and are said in the 
same mode abstracted from subjects, nevertheless exclude or negate noth- 
ing from which they are not really distinguished, we can and must use the 
help of imagination: because then, even if the intellect precisely attends to 
only that which is designated by the word, imagination nevertheless must 
feign a true idea of the thing so that, whenever use demands, the same intel- 
lect can turn to its other conditions not expressed by the word and not ever 
imprudently judge that they have been excluded. So if the question is about 
number, we shall imagine some subject measurable by means of many units, 
to the sole multitude of which the intellect can indeed turn in the present 
moment, yet we shall take care that from this subsequently it not conclude 
something, in which the numbered thing is supposed to have been excluded 
from our power of conception: as those do who attribute to numbers won- 
derful mysteries and unadulterated nonsense, to which they certainly would 
not lend so much faith if they did not conceive number to be distinct from 
the numbered things. Likewise, if we are dealing with figure, we will think 
we are dealing with an extended subject according to what is conceived by 
this reason only [sub hac tantum ratione concepto], that it is figured; if with 
body, we will think we are dealing with the same thing, as so long, so wide, 
and so deep; if with surface, we conceive the same as long and wide, depth 
being disregarded, not negated; if with line, as long only; if with a point, the 
same with everything else omitted except that it is an entity. (AT X 443-446) 


This extended passage is motivated in the first place by the need to ex- 
plain how terms in linguistic propositions are to be conceived by the mind, 
in particular in what ways the imagination can conceive them. As corol- 
lary, it also indicates a role of pure intellect, the functioning of which Des- 
cartes had in Rule 12 promised to describe. The particular context in which 
the passage appears is the preceding statement that all the proportions that 
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can be detected ought to be expressed in extension and figuration, so that 
it appears to be the appropriate place for an explanation of ‘extension’; 
yet the points made are not restricted to this notion alone but are applica- 
ble by analogy to distinctions of other terms as well. 

The passage, in brief, says the following: Every word or form of signifi- 
cation has a "true (imaginative) idea" associated with it, and in almost all 
cases it is appropriate and necessary to portray this idea in phantasia. A 
statement that has two terms (e.g., “body is extended") does not necessar- 
ily require that two things be imagined, however, because certain natures 
are such that they are always and everywhere implicated with others. In 
such cases we should form one image or idea, and by a difference in focus, 
by a different concentration or grasp—that is, by a different concept—the 
intellect can now direct itself to this or that aspect of the one image. In 
other cases, when there is not this implication of natures in the two terms 
(e.g., "Peter has riches"), it is necessary to form two ideas. But there is a 
class of cases where meaning or signification is intended in so restricted 
a sense that it is inappropriate to form an image because the statement 
would be contradictory if it directly intended the image. In these cases it is 
pure intellect alone that makes the judgment truthfully. To put this latter 
point differently, when we say that extension is not body, we are referring 
precisely not to either extension or body but to the distinction between 
the two, which (because both the subject and the predicate actually in- 
volve extension) no image can directly present and which only the intel- 
lect can grasp securely.?* 

For the second time in the Regulae the role, or at least one of the func- 
tions, of the pure intellect is explained (the first was in Rule 13, where pure 
intellect was assigned the task of setting up the initial terms of a problem). 
It might appear on first glance that it demonstrates the power of the intel- 
lect to rise above imagination. But the tenor of the passage is at odds with 
this conclusion. It rules out, in general, philosophical entities that do not 
fall under the imagination, that is, abstract entities that are entirely sepa- 
rated from a subject, from something in which they inhere. When there is 
something imaginable or portrayable in imagination, the intellect does 
wrong, and risks error, by trying to judge on its own. In prescinding or 
turning away from the true image the intellect tends to overlook what is 
actually included in the idea; it is as though the intellect can easily "for- 
get" when it is not presented with an image, or with some other kind of 
concrete object. Moreover, the kind of case in which the passage allows 


34. Descartes does not so much forbid one to imagine anything in this case as consider 
the imagined things an indirect object that must be looked away from in order for the in- 
tended negation to be true; or, more precisely, it is to its own way of taking and not taking 
images that the intellect must directly attend, not to the images themselves. 
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knowing by pure intellect is a very limited, negative knowledge. All the ex- 
amples given involve privation or negation (note that "surface is a limit of 
body" and the like involve the privative notion of limit). Some insight into 
the issue can be gained from the statement that, in the case of "extension 
is not body,” pure intellect alone “has the faculty of separating this kind of 
abstract entities." It is only in such an abstract realm, in the abstract, indi- 
rect taking of things, that these statements are true. 

Behind this assertion is probably the thesis of Aristotelian-Scholastic 
philosophy that a faculty cannot judge of forms in a way that exceeds its 
proper powers. Vision can perceive white, it can even distinguish white 
from black, blue, red, and so forth, but it cannot judge that a white thing 
is sweet; for this there is required the common sense. Common sense and 
the other internal senses can judge of such particular differences but not 
of the genera or forms; for this one needs intellect. Yet intellect does not 
operate without a phantasm; that is, thought is intellect busying itself about 
a phantasm in order to grasp what that phantasm stands for by means of 
the form actively abstracted in intellect.” 

Rule 14 agrees insofar as it is the intellect that is properly said to under- 
stand by attending to the true ideas in phantasia. One is able in phantasia 
to make separate images when the proposition in question allows it; when 
the proposition is about different aspects of an inextricable whole, then 
the differential attention of intellect alone can track the difference. But 
when intellect goes it alone, it is not capable of making positive judgments 
truthfully; rather, it is only able to note differences by way of severely re- 
stricting the meanings of terms and abstracting them from all images.*9 
This would seem to be connected with the intellect's capacity of noting 
simple natures: when properly prepared it can recognize them in things, 
and it can recognize the difference between such natures, but it cannot 
define their essences. Properly prepared intellect can only experience 
simple natures; there is no deeper sense in which they can be said to 
be *known" by intellect. But this is to reinforce that intellect's function is 
to enable us to distinguish and recognize, to grasp similarities and differ- 
ences. In comparison to some other traditional notions of intellect this 


35. In this respect, Descartes arrives at a similar conclusion, in that he denies that one 
can ever come into possession of a nature or an abstraction without the direct—or, in the case 
of negations, indirect—presence of a phantasm. 

36. This helps throw light on the point Descartes made in Rule 12 (AT X 418-419) 
about /imit not being a simpler nature than the things from which it is abstracted. Although 
he was willing to allow that the negations of simple natures are themselves simple natures for 
methodological convenience, limit is an act of negation or privation that can be applied in- 
differently to this or that nature. Limitation is a fundamental act of intellect rather than a 
simple nature that appears in itself. 
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seems not very powerful, but it nevertheless is, precisely because it allows 
a freedom from the brute force of the given taken as an undifferentiated 
whole, or as a whole differentiated only by corporeal processes (as in func- 
tions of the brain and nerves). Whatever is presented to us we can com- 
pare or contrast with other things not immediately present, things we can 
call up from memory or produce by the recombinative powers of imagina- 
tion—that is, of the knowing force acting in phantasia. Intellect allows us 
to articulate thoughts directed to things, but when left to itself it is mute 
and inarticulate. In saying that "extension is not body" intellect is in effect 
judging that its way of attending to things is differentiated; that is, this 
judgment is not about the thing but about the intellect's way of acting. 

This leaves a problem, however: can all these things be said of the intel- 
lect when it recognizes what is entirely noncorporeal, for instance, what 
willing or ignorance is, or that my being implies God's? The answer, I think, 
is twofold. One part has to do with our expectations of Descartes. Insofar 
as we judge from our knowledge of what he wrote later, we want to find 
anticipations of it earlier. There is nothing wrong with this; indeed it is 
probably a necessary prejudgment that induces us to read the noncanoni- 
cal works of any major author. But we must avoid the pitfalls of an exces- 
sively teleological reading, that is, assuming that the later positions are 
present 7m nuce in the earlier or that they were an inevitable outcome. Al- 
though the Descartes of the Regulae has set out on the way of ideas, it is not 
by the way of doubting, a via negativa, but by the via positiva of knowing. 
Although he understands intellect to be as different from body as blood is 
from bone (AT X 415), this is not yet the basis of a truly dualistic meta- 
physics. Although the intellect is what knows in the proper sense, the activ- 
ity of pure intellect that he describes in Rules 13 and 14 is only a momen- 
tary step back from the imaginative realm, and nowhere does he state or 
even suggest that dealing with problems involving perfectly intellectual or 
spiritual natures is substantially different from dealing with other natures, 
especially since there are similarities and analogies that he is willing to 
countenance between the spirit and the body. 

The second part of the twofold answer about the incorporeal has to do 
with what we have learned about intellect's acting on its own. It acts proxi- 
mately and for the most part in conjunction with phantasia. It can abstract 
from phantasia, but then it risks error; what it can truthfully achieve in 
prescinding from the corporeal is an awareness of its own way of attending 
to and grasping the corporeal. When it truthfully judges that "extension is 
not body," it is not attending to the corporeal ideas but rather to its way of 
attending to ideas, and in this sense such a judgment is still related to the 
corporeal; it is a potential involvement with the corporeal rather than an 
actual involvement. For example, intellect would not truthfully be judging 
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that extension is not body if it made such a judgment having never experi- 
enced the extended realm or not recalling what kind of experience the 
judgment is about. 

But then it is clear that intellect can attend,to its own activity with im- 
ages (what Descartes refers to as its reflex contemplation of itself; AT X 
422-423): its knowing, not knowing, doubting, willing, to name the four 
that Descartes explicitly mentions (AT X 419). Most of this attention to 
self will be related to, if not about, activity in the body (which includes sensa- 
tion, imagination, and locomotion). The question then becomes: is it pos- 
sible for intellect to attend to itself in complete abstraction from the body 
and imagination? For the Meditations, the answer would seem to be a deci- 
sive yes, but the answer for the Regulae is less clear-cut. It is evident that 
there is a “depth dimension" to intellect attending to itself, for the case of 
Socrates, who by doubting that he knows anything comes to know that he 
doubts, implies that there is an intrication of natures in the purely intel- 
lectual realm (AT X 421). Even more suggestive are Descartes's assertions 
that I can know that because I exist, God exists and that because I under- 
stand, I have a mind distinct from body (AT X 421—422). They lead us to 
suspect that Descartes had already worked out the arguments of the Medi- 
tations. Yet important elements are missing. The argument for God's ex- 
istence requires a distinction between the formal and objective reality of 
ideas, of which there is no trace in the Regulae, and the Meditations radical 
distinction of thinking and extension is present in the Regulae in at most 
attentuated form. Since God as the foundation of our personal being is a 
very old theme in Christian thought—not to mention the contrast of body 
and soul—with a particularly pertinent form of it in the arguments of 
Augustine,?5 the notion that our existence implies God's is not in itself dis- 
tinctive or remarkable. If the method of the Regulae is any indication, Des- 
cartes probably thought that such truths were potentially evident by intu- 
itus. By not confronting the questions of existence the Regulae prescinds 
from these matters, and it leaves open where, how, and at what level na- 
tures are implicated in one another. 

Descartes justifies Rule 14's lengthy discussion of intellectual and imagi- 
native approaches to extension by expressing his fear that it is not suffi- 
ciently long to prevent people from falling into error, “so preoccupied are 
the ingenia of mortals” (AT X 446). The practitioners of geometry and 
arithmetic ordinarily think they are dealing with numbers abstracted from 
all subjects, lines that have no width, surfaces that have no depth, and so 
on, all things that he has shown to be false. Rather than go on with such a 
critique, he turns in the rules that follow to a positive account of how ob- 
jects should be conceived, that is, imagined. 


37. Chapter 7 will give us some reasons to be less certain of this, however. 
38. For example, in book 10 of the Confessions. 
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The method of the Regulae is calculated to explicate how we can under- 
stand things through the aspects they display. It is a rationalization of the 
coherentist psychology of resemblance characteristic of his earliest thought. 
But it is also the beginning of the reification as natures of the aspects un- 
der which things appear. What a nature is, is ambiguous: it is an aspect, a 
way of taking a thing, but it is also ontologically ambiguous and appears to 
take on an increasingly independent existence. The evolution of the na- 
tures doctrine did not have solely ontological consequences, of course, for 
"natures" is also the answer: to the question, “What is (most) knowable?" 
As the natures underwent a change in conception, so too did the faculties 
of imagining and knowing. 


H. THINKING IMAGINATION BEYOND THE REGULAE 


Thinking, as the young Descartes conceived it, was an activity, one that 
was constantly challenged to respond to the changing deliverances of the 
sensitive faculties. (Consider, for example, the Compendium musicae's dy- 
namic, imaginative way of conceiving a song out of the individual notes.) 
In the Regulae this activity was conceived as having two major cognitive 
forms, intuitus and deductio. Discursive reasoning is described many times 
as a movement of cogitation, once even as a movement of imagination. 
Since neither intuitus nor simple deductio can be taught, the rules were 
designed to call attention to them and how they might be practiced and 
honed and to regulate those activities of cogitation requiring a complex 
movement of thought from one thing to another. 

Intuitus might seem to be perfectly passive, but in fact it is defined as a 
grasping-beholding by a pure and attentive mind. The mind and its object 
must be purified and prepared, attention must be carefully directed, and 
the mind must take hold of its object. Because of this activity Descartes did 
not need to make the distinction of the Fourth Meditation between the in- 
tellect that perceives ideas (without assent or dissent) and the will that 
makes judgments. The mind or, more significant because of the implica- 
tions of its name, the vis cognoscens, knowing force, brings a significant 
component of will into knowing and implicitly makes it more activity than 
receptivity. 

The vis cognoscens can act on its own, but the greatest part of its activ- 
ity is in and through phantasia. Accordingly, the model for knowing that 
the Regulae presents is a thinking through images: the distinct and easy 
grasp of the aspects they present, and the knowing power wending its way 
among images—noting, comparing, forming, and transforming them—in 
order to arrive at the truth of any question. 

In the accounts of cogitation and imagination given in the Meditations, 
there is a difference of no little significance. Although imagination is men- 
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tioned as part of thinking in the Second Meditation, in the Sixth it is 
excluded from the essence of the thinking thing; and in the Third Medita- 
tion thinking is apparently transformed from the active grasping, compar- 
ing, and moving of thoughts into the more passive perception of ideas that 
are in oneself or one’s mind innately. One perceives ideas, one has them. 
Imagination itself thereby becomes just another way of having ideas. Imag- 
ining is simply contemplating the shape or image of a corporeal thing (AT 
VII 28); when the mind imagines it turns toward its associated human 
body and looks at something in the body that conforms to an idea under- 
stood by the mind or perceived by the senses (AT VII 73). Rule 12 had de- 
fined imagination as an activity, as the application of the vis cognoscens to 
the phantasia in order to form new figures. Where has the activity of think- 
ing and imagining gone? 

As we shall see in the following chapters, the activity of thinking (and 
the activity of imagining) did not disappear in the later Descartes but was 
obscured by the static implications of thinking and imagining understood 
as the perceiving of ideas. In depicting these activities the later Descartes's 
vocabulary displaces a psychology of faculties with a unitary power (the 
mind) standing opposite and viewing a relatively fixed object. This new 
psychology nevertheless falsifies the genuine logic of the Meditations, which, 
as the long philosophical and theological tradition of meditation would 
lead one to expect, requires a highly active, discursive process of thinking 
through which one is able to perceive certain unities and finally arrive at a 
contemplative state. 

The vocabulary and psychology of the Regulae are closer to the truth 
than the Meditations. Yet one must also concede that the psychological logic 
of the Regulae, with its division of the act of discursive knowing into parts, 
favored the reduction of knowing to the simple mental having of elemen- 
tal ideas, and by undermining memory the Regulae left the way open to a 
static intellectualism devoid of concreteness. This, I contend, was contrary 
to Descartes's deepest intentions, whether we look to 1628 or 1641. 

The having and manipulating of images becomes, in the later Des- 
cartes, a source of uncertainty. In important respects the later philosophy 
deprives imagination of cognitive force. Yet in the later Descartes the very 
activity of meditating is modeled on imaginative discursiveness, and imagi- 
nation retains cognitive relevance precisely as a dynamic, productive ac- 
tivity. This occurs first and foremost in his mathematics and physics, be- 
ginning with Le Monde. So it is to Le Monde that we turn in order to begin 
locating the traces of imagination in the later Descartes. 


PART III 


Imagination in the Later Philosophy 
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Fabulating Science 


Le Monde and the Imagined 
World of Mathematical Physics 


In late 1629, Descartes asked Mersenne for information about the par- 
helia (bright spots seen in the vicinity of the sun, also known as sun dogs) 
that had recently been observed near Frascati, Italy, in hopes that he might 
explain them according to his optics (to Mersenne, 13 November 1629, 
AT I 69-70). This research quickly gave way to plans for a work about the 
whole of physics, which already in early 1630 he promised would be fin- 
ished by 1633 (to Mersenne, 15 April 1630, AT I 137). The name he gave 
it was Le Monde, The World. It is, properly speaking, a cosmological physics 
giving an account of the nature and origins of the universe. From Des- 
cartes's correspondence it is clear that when he first started inquiring into 
parhelia he expected a local solution. We can only speculate about what 
made him resort instead to the global solution of a comprehensive physics. 
This global approach marks a major departure from the procedures 
outlined in the Regulae. The method of the Regulae was based on the prem- 
ise that everything that is knowable is experienceable either directly (in 
intuitus) or indirectly (through deductio) and that everything experience- 
able is linked in a network of proportional relationships. One could be 
said to know in the full and proper sense once one had ascertained the 
determinate proportions that related the thing in question step-by-step with 
respect to various, interconnected, simple natures. Moreover, one could 
often solve a problem without going back to maximally simple natures by 
taking one's bearings from members of proportionate series that were ab- 
solute in only a relative sense. As long as one could establish a knowable 
relationship of the thing in question to some other thing or things that 
made the relevant participated nature sufficiently evident, one could pro- 
ceed to the solution in local terms, even if the things did not contain the 
nature perfectly, just by setting up the equational geometry corresponding 
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to the relevant proportions. This problem-solving network thus had a cer- 
tain systematicity owing to the proportional relations, but it was not truly 
a system because the natures in question could be enumerated only af- 
ter the fact of experience. There was no a priori way of constructing all 
possible derivative natures from these, much less any way of determining 
whether one had experienced all natures that are accessible to human be- 
ings. This was one of the lessons of Rule 12's suggestion that new colors 
might be constructed out of others that had already been experienced: 
the inherent proportions might make this feasible for one who could see 
normally or had seen at least a few colors, but a man blind from birth 
could understand only the geometrical representation, not the experienced 
nature, of color. 


A. GOD AND THE CREATED POWERS 
OF IMAGINATION 


Upon moving to Holland in late 1628 or early 1629, Descartes devoted nine 
months to questions of metaphysics and composed a short metaphysical 
treatise, now lost. Suggestions that this was the first draft of the Meditations 
have been largely discounted, and since his correspondence for the next 
several years concentrates on scientific questions, there is very little evi- 
dence to allow a reconstruction of even the main lines of approach taken 
by this treatise. But in a series of letters to Mersenne beginning 15 April 
1630, Descartes did announce and explain an important conclusion he 
had reached, that God, the all-powerful creator of everything that is, had 
created eternal truths. Though they might have been created otherwise, 
they were the fundamental charter for the created world and everything 
that transpires in it, and it was possible for the human being to know them 
because they were inborn in our minds.! 

Are these eternal truths to be found in the Regulae? Perhaps not. After 
all, in that work truth or falsity is said to pertain to questions and judg- 
ments, which typically derive from the combination or addition of natures 
(AT X 432, 420), and for this reason alone the eternal truths cannot be 
simply identified with maximally simple natures, especially since Rule 6 
proposes comparing things with respect to natures as an alternative to the 
search for Aristotelian substances, essences, and the like. But in another 
sense the eternal truths are present in the Regulae. The subclass of natures 
that pertain to both corporeal and spiritual things, the *common notions," 
are the links by which we connect simple natures to one another. For ex- 


1. Descartes takes up the eternal truths in the letters to Mersenne of 15 April, 6 May, and 
27 May 1630 (AT I 135-154) and returns to the topic in a letter to Mersenne of 27 May 
1638 (AT II 134-153). The theme appears also in the Meditations and the Principles, see 
chap. 7, Sec. A, below. 
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ample, if A is the same as C, and B is the same as C, then A is the same as 
B; and if A can be related to Cin way F, while B cannot, then there must be 
some difference between A and B (AT X 419). These common notions are 
evidently not so simple as, say, the nature of extension or doubt; the first 
of the examples would seem at the very least to compound the simple na- 
tures of sameness or equality and unity (which makes A a thing discrimi- 
nable from B and C). Their intuitability would thus resemble more that of 
extended deductions than of first-order or even second-order intuitions.? 
What is especially interesting is that these common notions lie at the foun- 
dation of the mathematics of proportionality: the fundamental ability to 
set up equations and inequalities is expressed in such formulas. Indeed, 
these examples might be said to reflect more clearly than mathematical 
disciplines like arithmetic and geometry what the character of mathesis 
universalis is. The thought that these common notions are at least part 
of what Descartes had in mind in the 15 April 1630 letter is further sug- 
gested by the context in which he raises the issue of eternal truths: in the 
first instance it is mathematical truths that are called eternal. 

The subsequent letters do not further clarify what kinds of truths are 
eternal, apart from a remark in the letter of 27 May 1630 that they are the 
essences of existing things: "It is certain that he [God] is as much Author 
of the essence as of the existence of creatures: now this essence is no other 
thing than these eternal truths" (AT I 152). The major issue discussed in 
the letters is rather the relationship of these truths to the omnipotence 
and omniscience of God. Descartes's position is that eternal truths are not 
to be conceived along Augustinian lines as exemplary ideas in the mind of 
God that are coeval with him. This Augustinian notion would imply that 
the reason of God and the reason existing in the universe he created, in- 
cluding reason in human beings, are basically the same. Instead, the truths 
are to be considered creatures made by God and thus external to his es- 
sential Being. Consequently they do not give us direct insight into the 
mind of God, and we cannot say that the universe based on them exists in 
accordance with divine reason. In God, says Descartes, will, reason, and 
act are identical, so that it is wrong to say that God willed to create the uni- 
verse because it was reasonable (or the best possible one, etc.). Such state- 
ments imply a division between God's power and understanding. Instead 
one should say that God created the universe because he willed it so and 
that his acts of creating, thinking, and willing are identically one. Conse- 
quently eternal truths are true not because they are reasonable but because 


2. A first-order intuition might be of, say, the numbers 3, 4, and 7, and of addition and 
equality; a second-order intuition would be “4 + 3 = 7." Note that the intuition of “4 + 3 = 
5 + 2” would require a higher-order intuition: 4 + 3 and 5 + 2, both being recognized as 
equal to 7, are then recognized as equal to one another. 
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they are created—that is, simultanously willed, understood, and made to 
be—by the Lord of the universe. 

In the context of medieval debates about the relative nobility of intel- 
lect and will, it was generally agreed that, since God was radically one and 
simple, such distinctions of powers are made in accordance with human 
reason rather than as they are actually present in God. In human beings 
every act of intellection involves a willing (a natural appetite for what the 
intellect knows), just as every act of will requires some light of intellect. 
Thus advocates of the primacy of intellect in human beings (e.g., Thomas 
Aquinas) as well as advocates of will (e.g., John Duns Scotus) gave due at- 
tention to the copresence of the other power. The controversy was cru- 
cially important, however, precisely because it concerned how human be- 
ings ought to conceive God and what difference it makes to the human 
conception of self and the created universe. Since human beings are made 
in the image and likeness of God, how is that likeness expressed, and how 
might it be perfected? In us, will and intellect are not radically one; how 
then do we come to most resemble God in the ultimate sense? Is it intel- 
lection that perfects our being, in the form of the beatific contemplation 
of God in the afterlife, or is it will, our purified and limitless love of the all- 
good Creator? The truth, as the controversialists of the Middle Ages pre- 
sented it, embraced both powers, but the emphasis on one or the other 
had consequences for the conception of the pathway that was most choice- 
worthy in this life and of the nature of our existence in the next. 

The problem with the greater nobility of intellect is its implication that 
God created the world as he did because it was the (divinely) reasonable 
thing to do. But then God's reason seems to limit his power: he cannot do 
what is unreasonable without ceasing to be God. The greater nobility of 
the will reinstates God's omnipotence; the only thing that restrains God's 
power is his being, that is, he cannot do anything that would subvert that 
very being and power? A medieval analogue to what is now called Ock- 
ham's razor, the principle that entities are not to be multiplied without ne- 
cessity, was provided by the contrast between the absolute power and the 


93. Speaking ontologically, that God can do nothing to impair his own being and power is 
not a limit at all, because it in effect asserts that God is God and cannot not be God. Put in 
this way, the principle of noncontradiction, which the medieval nominalists did not consider 
a limit on the power of God, is simply an expression of God's being and power. On the issue 
of noncontradiction Descartes went further than they, in that he granted that God could vio- 
late the principle of noncontradiction at least as it has meaning to human beings (whether 
God has such a principle is questionable), but he firmly held that God could do nothing to 
contravene his own being and power (this principle is ultimately the guarantor of God's ve- 
racity in the Meditations, since to deceive would reveal an imperfection in God, a defect in his 
being). For a discussion, see Hans Blumenberg, The Legitimacy of the Modern Age, trans. Robert 
M. Wallace (Cambridge: MIT Press, 1983), esp. pt. 2, chap. 4. 
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ordinate power (potentia absoluta and potentia ordinata) of God. What God 
can do absolutely is unlimited; however, given that he has ordered things 
as they are, he has also freely chosen that things should remain within that 
order. Therefore we can trust it. The evidence of that order would not, 
however, limit his ability to undo it at some future time, nor does it give 
human beings any special insight into his being, will, or intellect. 

It is within this context that we must understand Descartes's claims in 
letters of 1630 about our knowledge of God and his power. Whatever we 
can conceive God to do, that he most certainly can do; but what we con- 
ceive as impossible is not necessarily impossible for the All-Powerful. Our 
minds cannot measure what is impossible for God; rather, we reckon ac- 
cording to what God's ordination has made possible, according to the eter- 
nal truths he has created, and this ordination enables us to conceive of 
the humanly possible, the humanly impossible, and some small portion of 
the divinely possible. The only thing impossible for God is not to be God. 
Whether this impossibility allows us to know something positive about God 
becomes an issue only in the Discourse and the Meditations. 

The notion of God's absolute power undermines any significant anal- 
ogy or proportionality between his being and that of his creatures. What- 
ever we know is known only by virtue of the eternal truths that God has 
created. As the essences of existing things they govern all God's creatures; 
therefore they form the basis only for analogies between creature and 
creature, not between creature and God.* 

Clearly this metaphysical turn precipitates a crisis for the universality of 
the method of the Regulae, beyond any tensions to which it was already 
subject. Its pretended scope was everything that is knowable. Among the 
simple truths that it promised we could know was that my own existence 
implies God's, and it even claimed that what we could genuinely know 
about God and other theological matters, as distinguished from what per- 
tains to faith (which is a matter of will), was subject to the same prescrip- 
tions of method (AT X 370). But if there is no proportionality between 
God and his creatures, then there is no way for the method of the rules, 
based on natures and the proportion of objects' participation in them, to 
bring us to any knowledge of him whatsoever. Of course Rule 12 had al- 
ready stipulated that the natures we put together by impulse from a su- 
perior power were infallible and outside the scope of the art the Regulae 
teaches (AT X 424). This would presumably apply, for example, to Des- 
cartes's judgment about his three dreams of 10-11 November 1619 that 


4. There is an exception: between God and the creature Homo sapiens there exists an 
analogy, one that we can know, however, only because Scripture tells us that we are made in 
his image and likeness. I shall discuss this further, especially as it enters into Descartes's later 
conception of our relationship to God. 
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the Spirit of Truth had descended on him and even perhaps to individual 
judgments within his detailed interpretation of the dreams, for instance 
that the dictionary in the third dream represented the sum of the sciences 
and the collection of the poets, wisdom and science conjoined. How far 
would this infallibility extend? To all the judgments of poets (and philoso- 
phers too?) made by dint of enthusiasm? But then one has to wonder 
whether any spiritual, Olympian, or intellectual matters also lie beyond 
the scope of the method and thus would have to be judged by different 
standards. The failure of analogy with respect to heavenly things threatens 
to undermine the legitimacy of any Regulae-like procedures, except per- 
haps in the most mundane matters. 

The eternal truths guarantee that the universe is knowable. They are 
made innate in us by God; at least in that respect they resemble the origi- 
nal seeds of truth the Regulae had vaunted. However, the knowability of 
the eternal truths is different from the knowability of things according to 
the Regulae. The imagination and simple natures no longer have the status 
they had in that work; they too are transformed by the failure of propor- 
tionality/analogy. 


B. THE IMAGINATIVE REPLICATION OF 
THE WORLD IN LE MONDE 


The difference comes out clearly in the opening chapters of Le Monde. It 
begins by distinguishing between "the sensation we have of it [- light], 
that is, the idea of it which forms in our imagination through the interme- 
diation of our eyes, and what is in objects that produces this sensation in 
us." *For although each of us is commonly persuaded that the ideas we 
have in our thought are entirely like the objects from which they proceed, 
I nonetheless see no reason which assures us that this is so. ... You know 
well that words, having no resemblance to the things they signify, do not 
cease to make us conceive them, and often even without our taking note of 
the sound of the words, nor of their syllables" (AT XI 4-5). Since words, 
which are established by mere convention, have the power to make us con- 
ceive things they do not at all resemble, why can it not have happened that 
nature established in us "a certain sign that makes us have the sensation of 
light, although this sign has nothing in it that is like this sensation?" 
Descartes proceeds more by giving examples of the lack of resemblance 
than by disputing in principle the resemblance thesis (that the ideas we 
have in thought really resemble their intended objects). When we hear 
and conceive a sound there is nothing in the idea that is like its causes, 
which are the various movements of mouth, tongue, and breath; touch, 
which many think is the most certain of the senses, does not reliably give 
us ideas that are like the object (the idea of tickling resembles nothing in 
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the feather, and a soldier who thinks he is wounded because a buckle is 
making him uncomfortable does not have an idea corresponding to the 
cause). Thus there is no necessity that idea must resemble object. 

Nevertheless, Descartes disclaims having proved anything with these re- 
flections other than that they give us reason to doubt that we already know 
what light is; and the opening of the second chapter, “In What the Heat 
and the Light of Fire Consists," makes clear what is at issue. When we see a 
flame in burning wood, we observe with our eyes that it moves and sepa- 
rates from one another tlie small parts of the wood and transforms the 
smallest parts into fire, air, and smoke, so that the larger parts are reduced 
to cinders. 


Though another might therefore imagine, if he pleases, in this wood the 
form of fire, the quality of heat, and the action which burns it as completely 
different things, as far as I am concerned, who fear that I will deceive myself 
if I suppose something more than what I see must necessarily be there, I am 
content to conceive there the movement of the parts. (AT XI 7) 


After reflecting on the kinds of parts and motions there must be in fire, 
he goes on to explain how particle motion is sufficient to explain both 
heat and light. Heat, when it is strong, is a species of pain; when moder- 
ate, it is a species of tickling. "As for light, one certainly can also conceive 
that the same movement that is in the flame suffices to make us sense it." 
But since the treatise is about light, before accounting for sensation he 
needs to explain the nature of light at some length by developing the prin- 
ciples of physics and motion. 

In fact, Descartes does not redeem the promise to explain sensation 
in Le Monde, since this work treats of the physical properties and propaga- 
tion of light; the explication of how light affects the eye occurs in the com- 
panion treatise, L'Homme (Man), which presents the mechanical system of 
nerves, animal spirits, and pineal gland. However, at the end of chapter 
13, Le Monde does offer a notion key to explaining sensation: “Now it must 
be known that the men of this new? world will be of such nature that when 
their eyes are pushed in this fashion they will have a sensation of it quite 
like that which we have of light" (AT XI 97). The explanation of seeing 
will therefore be in terms of motions that stimulate the connection estab- 
lished by nature between events in their sign-character (here, the motion 
of light) and ideas (the perception of luminosity, color, shape, distance, 
etc.). 

At first glance, Le Monde looks like the next logical step after the Regu- 
lae. The latter explored the inward light of nature, in the soul, and showed 


5. It is a new world in that he is building up a hypothetical world parallel to the present 
one, with the goal of showing that the model explains reality. See immediately below on this 
"fable" of the new world. 
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how its illumination could be used to grasp the unity of all knowing; the 
former explores the outward light in the context of the fundamental laws 
of external nature. The Regulae left questions of physical reality and physi- 
cal truth to the physicist; in Le Monde, Descartes is taking up precisely these 
questions qua physicist. Yet in decisive ways Le Monde represents a repudia- 
tion of the Regulae's standpoint. The crux of the repudiation is that images 
do not need to have intrinsic cognitive value; but, almost paradoxically, 
the imagination nevertheless plays a crucial cognitive role in Le Monde's 
method. 

The cognitive value of the corporeal ideas is minimized, if not com- 
pletely eliminated. They do not correspond, in general, to the things of 
the world. Resemblance, which had been at the root of Descartes's earliest 
musings on knowledge and which was fundamental to the analysis of the 
degree of participation of things in natures elaborated in the Regulae, is 
subverted by reflections on commonplace events in which sensation bears 
no similarity to cause. The gap that Rule 12 had potentially opened be- 
tween the way things participate in natures in reality and how they are 
known according to natures in the mind is widened in Le Monde to a chasm, 
except for a few, quite privileged, extensional natures. Sensation is more 
similar to pain than to cognition; that is, whatever form the sensation has 
is due to the “language” of the correspondence between these mechanical 
signals and the ideas that need in no way resemble them, a correspon- 
dence that has been instituted by nature for our self-preservation rather 
than for knowledge. What is transmitted by the physical processes leading 
up to the sense organ (and, in the body, up to the pineal gland) is motion 
Or pressure, not an image. 

Le Monde does not abandon the cognitive use of imagination, however; 
quite the contrary. Yet, in an irony the deliciousness of which Descartes must 
have relished, this cognitive use is established in a fable describing a world 
of imagination. 


Many other things remain for me to explain here, and I would be quite happy 
to add some reasons [or arguments] to render my opinions more truthlike 
[ vray-semblables]: But so that the length of this discourse might be less boring 
to you, I want to envelop part of it in the invention of a fable, in the course 
of which I hope that the truth will not fail to appear sufficiently, and that it 
will be no less agreeable to see than if I exposed it quite naked. (AT XI 31) 


Immediately there begins the new chapter, number 6: *Then allow your 
thought for a little while to go out beyond this world, in order to come 
to see another completely new one, which I will cause to be born in its 
[= thought's?] presence in imaginary spaces." These are the spaces pre- 
sumed to lie beyond the celestial vault, spaces that some philosophers 
claim are infinite—"and they must certainly be believed, since it is they 
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themselves who have made them.” But Descartes will not require us to go 
all the way to infinity, only far enough so that the present world will pass 
from view. “And after we have stopped there in some determinate place, 
let us suppose that God creates anew all around us so much matter that, 
on whatever side our imagination might be extended, it no longer per- 
ceives any place that is empty.” “Although our imagination seems able to 
be extended to infinity, and this new matter has not been supposed to be 
infinite, we can well suppose all the same that it fills spaces much greater 
than those we shall have imagined." To avoid criticism and controversy, 
however, Descartes advises us to restrict our imagination to a space no 
larger than that enclosed by the real firmament and allows that God will 
have created this new matter so that it extends indefinitely in every direc- 
tion—“for there is more appearance [of truth], and we have much more 
the power, to prescribe limits to the action of our thought than to the 
works of God. Now, since we are taking the liberty of feigning this matter 
to our fantasy, let us attribute to it, if you please, a nature in which there is 
nothing at all that anyone cannot know as perfectly as is possible," to wit, a 
nature characterized by extension and motion (AT XI 31-33). 

The fable goes on, chapter after chapter, extending the explanatory 
power of this imagined world. ‘Imagine’, ‘suppose’, ‘conceive’, ‘think’ are 
all used as essentially synonymous in this fable, this extended work of the 
imagination. But even in the preceding five chapters of Le Monde the syn- 
onymy holds, and indeed already in his description of fire Descartes enun- 
ciated the cardinal principle that governs this use of imagination: others 
may imagine fire, heat, and burning as they like, but I, “who fear deceiv- 
ing myself if I suppose something more than what I see must necessarily 
be there, am content to conceive here the movement of its parts” (AT XI 
7). Only what is absolutely necessary is to be imagined as present, only that 
without which it would be impossible to conceive the thing at all. 

One might note in passing that in this and other passages of Le Monde 
there is occasionally a connotative difference between ‘imagine’ and ‘con- 
ceive’, which, we recall, were synonyms in both the Compendium musicae and 
the Regulae: others, who are careless and do not observe the principle of 
parsimony, imagine, whereas I clearly and necessarily conceive. But the un- 
derlying synonymy holds, for both terms refer to the depictive capabilities 
of the imaginative power. Moreover, the structure of this imagining still re- 
tains the fundamentally referential topology that characterized the earlier 
Cartesian imagination: given an object in sense, I can use figures to con- 
ceive it; given an object or problem to be investigated, I can use natural se- 
ries and proportional mathematics to represent relevant aspects, and even 
when I must focus all my imaginative powers on just a few particulars I 
preserve this reference through marks made on paper. Here in Le Monde, 
I look carefully at a piece of burning wood and find the minimal aspect 
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under which I must conceive the thing. But, as the fable will show, this 
minimal aspect turns out to be sufficient to account perfectly for the na- 
ture, action, and qualities of physical nature. If I take matter to be simple 
extension, and if I put that matter in motion, then in imagination, in my 
fantasy, I can conceive a new universe that turns out to be perfectly parallel 
to the present one. And apparently I do not need to be guided constantly 
by reference to the existing world or to look to other series organized ac- 
cording to different simple natures; instead, I simply evolve imaginatively 
everything that is implicit in the foundation of the new world. 

Of course, this description leaves out two essential new themes: my 
imagination makes the spaces that it conceives, and my imagining, in or- 
der to be truthful, must be guided by a few fundamental laws of motion 
that are not simply proper to imagination. Except at its limits, in the diffi- 
culties created by the need for an explicit doctrine of natures, the Regulae 
did not make a sharp distinction between natures as they are in the mind 
and as they might be in nature. There was no reason to make it sharp, for 
the method the work elaborates was predicated on the analogical struc- 
ture of thought and reality. The spatiality of our imaginings and the spa- 
tial extension of the bodily organ of imagination, phantasia, therefore sup- 
ported one another, and one expected as well a mutual support between 
these two kinds of spatiality and the spatiality of the physical world. 

Although Rule 12 allowed a difference in the way natures might be in 
things and in the mind, it did not dispute that they existed in both: it was 
only the way in which they were joined together that was possibly differ- 
ent. Moreover, the traces of explanation that Descartes gave of the physi- 
cal processes conveying the impression of the thing to the senses and ulti- 
mately to phantasia and the knowing force suggested that it was integral, 
rigid, and instantaneous—thus there should be no discrepancy between 
the thing as it is and the corporeal idea in knowledge. 

Le Monde, in contrast, begins more hypothetically, and the doubt cast 
on the resemblance thesis subverts any casual analogy between the psycho- 
logical, the physiological, and the physical. In the Regulae one could take 
more or less for granted that the spatiality of the phantasia organ made 
filling it with the figures of sense and imagination possible. In Le Monde, 
however, the imagining thinker does not so much take spatiality for granted 
as produce it phenomenologically, and produce it as infinite—or, to use 
language consistent with a distinction made later in the Principles, indefi- 
nitely extendable. This space is ultimately intended to be a replica or 
image of the whole of real space, but that is precisely the difference be- 
tween the Regulae and Le Monde: in the former, imagination produces 
individual images; in the latter, it makes the space that is the sine qua non 
of any figuration whatsoever. Imagination has taken on the function of 
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replicating the whole of space, not just specific and localized proportional 
relations. 

This brings us to the second new theme. Within this space I can create 
all sorts of different figures and natural motions: circular, spiral, para- 
bolic, helical, crosshatched, zigzag, and so on. Indeed, there is no limit to 
the possibilities to be drawn from the imagination itself. The control on 
this variety has to come from the understanding. From the immutable na- 
ture of God I can ascertain that each individual part of matter always con- 
tinues to remain in the same state unless collisions with other parts force it 
to change that state and that when one body pushes another it cannot give 
the other any motion except by losing as much of its own at the same 
time. Motion governed by these laws "is so easy to know that Geometers 
themselves, who among all men have been most studious in conceiving 
very distinctly the things they were considering, have judged it simpler 
and more intelligible than their surfaces and lines; it appears as well from 
their having explicated the line through the movement of a point, and the 
surface through that of a line" (AT XI 39). 

In considering Rule 12, we noted that Descartes suggested that all dif- 
ferences in appearances could be represented by the infinity of geometri- 
cal figures, a suggestion further bolstered by his reflection that since the 
impression on the sense organ must be spatially extended, the sensation 
too must share in the nature of extension (AT X 413). The suggestion 
stops short of arguing that the sense qualities are nothing more than ex- 
tension, or that the only thing in the physical world that can be transmit- 
ted is motion, in which case the sensation per se would have to come 
solely from the mind's own "interpretation" of the motion regarded as a 
signal. Indeed, the very same passage implies that Descartes still thinks 
that colors, flavors, odors, and the like do inhere in the physical world. Le 
Monde takes the decisive step of eliminating all qualities other than the ex- 
tensional and the motive from the physical world; and L'Homme goes still 
further in claiming that all there is, up to and including the surface of the 
pineal gland, is extension and motion. Moreover, Le Monde even alters the 
conception of what is most fundamentally easy for the mind to accom- 
plish. As the quotation at the end of the last paragraph shows, it is not so 
much geometrical figuration as spatial motion that is simplest for the mind 
to grasp; geometry itself is derived from motion. The step-by-step motion 
of cogitation in the Regulae, which at best might be reduced to an intuitus- 
like sweep without pause through all the steps with the whole never lost 
from view or, in fortunate cases, to an act of instantaneous intuitus of some- 
thing complex, is replaced in Le Monde by the cognitive superiority and 
preferability of cogitative motion through the spaces of imagination. The 
constancy of the look of things, and the firm hold (conceptum) that the 
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pure and attentive mind has on them, would thus become a result, rather 
than a cause, of cogitation’s preliminary work, not to say creation. 


C. THE DYNAMIC IMAGINATION OF 
MATHEMATICAL METHOD 


The derivation of geometry from motion needs further precision for us to 
appreciate what it implies. First of all, properly speaking it is imagination, 
the operations in phantasia (henceforth to be identified by Descartes as 
the conarion, or pineal gland), for which motion in space is the simplest 
thing. The Regulae had identified the phantasia as a really extended thing, 
a body, where the images formed by sensation and by imagination/inge- 
nium had their proper place (AT X 414). The imagination was so consti- 
tuted that the easiest thing for it was to concentrate on one thing (the per- 
fection of this kind of concentration was intuitus); next easiest was the 
comparison of one thing with another, to determine whether or not they 
were the same or, with the identification of an aspect under which to look 
at them, whether they participated equally or not in the nature deter- 
mining that aspect (the perfection of this kind of concentration was the 
simplest deductio, which itself could be done with such perfect concentra- 
tion that it amounted to an act of intuitus). In cases of more complex ob- 
jects and considerations it was necessary to add a mental motion, which 
Descartes called both the motion of cogitation and the motion of imag- 
ination. At each step of the operation the imagination would note the ob- 
jects, bringing them momentarily to the focus of attention, so that the in- 
herent proportions of participation in natures and the order of one with 
respect to the other would become clear. The proportional mathematics 
using lines and rectangles (and possibly point figures and other diagrams) 
amounted to a universal instrument for translating the proportional par- 
ticipation in natures into a perspicuous form. But the mathematics (ex- 
pressed in the common notions or axioms of geometry and algebra), the 
actual production of the figures, and the total extended space of the phan- 
tasia as bodily organ had no special priority; the phantasia was the place 
where the objects as observed and the natures in which they participated 
could appear, as well as the place where the geometric re-presentations of those 
things had their locus. Mathesis universalis was a discipline made possible 
by this corporeal forum for the perspicuous representation of natures. 

Le Monde in some ways remains faithful to this schema, yet with the cru- 
cial exceptions that it radically eliminates all natures other than mathe- 
matical/extensional ones and raises motion through space to causal pri- 
macy. Mathematical entities themselves arise as a secondary phenomenon, 
at least if they are to be intelligible and certain. It is the motions of points 
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through space that give rise to lines and curves, the motions of lines that 
produce surfaces, and the motions of planes that bring about delimited 
bodies. Thus the possibility of articulating space, the prerequisite for ge- 
ometry, is a consequence of motion. 

The Regulae had run up against a bottleneck problem in the transmis- 
sion of the image from sense organ to phantasia. What precisely was trans- 
mitted? An image. But is the image present at every point between the ob- 
ject and the sense organ, and between the sense organ and the phantasia? 
The Regulae did not teach: that all this intermediation was motion and 
nothing but motion; the farthest it goes in that direction is to use exam- 
ples of instantaneous transmission of motion (as from one end of a pen to 
the other) to illustrate the instantaneous transmission of the impression to 
the external and internal sense organs. Is the impression, then, the same 
as the image? This is where the account of the Regulae becomes fuzzy. It 
was precisely because there was an extended impression that Descartes felt 
justified in representing it by some complex geometrical figure. It is at 
least possible that the impression made on the eye by, say, a d'Anjou pear 
has, first of all, a general, pear-shaped outline and that within this outline 
there is impressed, in very fine lines, a pattern that corresponds to the yel- 
low color. (Nevertheless, Descartes says that the sense organs, or rather 
their first impervious membrane, get a new figure from sound, odor, and 
flavor, and these qualities presumably have to be understood as in the ob- 
ject itself; see AT X 412-413.) It could well be that the organ is also dis- 
posed so that it can take on the color itself; there is nothing in Descartes's 
account to forbid this, and when all is said and done the geometrical fig- 
ure of the color could be nothing more than the problem solver's way of 
representing one color in differentiation from others. Nevertheless, Des- 
cartes's very hesitancy on this point must have made him realize that trans- 
lating the impression of color on the organs into geometrical form could 
obviate the impression of color as such, so that only the geometry and mo- 
tion, not the colored image perceived by the mind, would be absolutely 
necessary in the physical and physiological account of transmission. Know- 
ing the outcome, we can speculate further that a litlle more reflection 
must have led him to realize that no color or other nongeometrical quality 
was needed even in the original colored object itself. Color and the other 
so-called secondary qualities thus might belong to the mind rather than to 
the world. 

The new account of transmission, then, had to go something like this: 
Light, instantaneously transmitted, as an instantaneous pressure, preserves 
the geometrical pattern of the object it illuminates. This pattern is im- 
pressed in the sense organ, whence the pressure-motion is instantly trans- 
mitted to the phantasia, where the geometrical pattern is reproduced. 
The mind, attending to this pattern in the phantasia, sees the object not 
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as a geometrical pattern but as a yellow pear, by virtue of a "language" of 
ideas corresponding to signals, a language instituted by nature. 

This new explanation has several advantages. One is that there is no 
quality bottleneck in the process: the extension of the original is commu- 
nicated without essential deformation to the phantasia, without the loss, 
either temporary or permanent, of any qualities that truly inhere in the 
original object. The extension present in the organ phantasia corresponds 
more or less accurately to the extension of the object because God guaran- 
tees it through the eternal truths he created. This points to the second ad- 
vantage: the phantasia and the object both participate in the same simple 
nature in similar ways. Of course, the phantasia may have two-dimensional 
rather than three-dimensional figures represented on its surface (though 
there is no reason to think that the figures in the phantasia of the Regulae 
are not three-dimensional, within it or at least penetrating the surface), 
but even so there would subsist a strict mathematical correlation between 
the image and the object. The ideas in imagination would thus be of ex- 
actly the same nature as the extended bodies, and that nature qua geo- 
metrical would be perfectly perspicuous. A corollary is that the more com- 
pletely one understands the physical world to be pure extension, the more 
completely perspicuous and intelligible that world would be. 

Le Monde thus retains as simple natures all of what used to be called the 
common sensibles, and so one can still have a science based on them more 
or less as outlined in the Regulae. Indeed, this science will now be purer, 
because it is no longer a question of having simple natures plus a mathe- 
matics of proportion to account for the degree of participation in those 
natures. The simple natures are now of the same type as the mathemat- 
ics of proportion; mathematical simple natures are intrinsic to the mathe- 
matics of proportion. The figures that are imagined in the phantasia no 
longer just represent a degree of participation in a nature, they participate 
in that nature wholly (and thus are absolute). The representer (e.g., a line 
made long enough to represent a specific volume), the figure in phantasia 
it represents (e.g., the impressed figure of a sphere), and the object that 
produces that idea (the sphere) are all of the very same nature, and a 
strict system of proportion (itself extensionally represented) can therefore 
exactly describe their relations to one another. The scheme of the Regulae 
is thus greatly simplified and made uniform in its ontological character. 

In addition, the imagination now has the intrinsic capacity to deal with 


6. John Schuster argues that in the Regulae the images must be two-dimensional figures 
formed on the surface of the phantasia gland; see Schuster, "Descartes! Mathesis Universalis,” 
64-69. Reading backward from the later philosophy this is plausible, but I see nothing in the 
early philosophy and science to rule out the three-dimensionality of images in phantasia, es- 


pecially when one recalls that Descartes insists in the Regulae that what is extended must be 
three-dimensional. 
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dynamic problems as well as static ones. In the Regulae motion was one 
simple nature among others; yet although some corporeal objects are at 
rest, to solve problems concerning them it is necessary for the mind to 
exercise itself in the motion of imagination by passing through successive 
images. This motion is extrinsic to the thing in question. But if motion 
turns out to be second only to extension in fundamentality, and if it is the 
ultimate principle of the determination and delimitation of that extension 
into parts, then the motion of imagination may reflect the real character 
of motion in the external world and simultaneously be the instrument of 
dynamic explanation. 

What this means becomes more evident by reconsidering Descartes's 
fable in Le Monde. The fable is a protracted hypothesis constructed on what 
it is absolutely necessary to presuppose as existing in corporeal phenom- 
ena, the motion of parts. Before commencing the fable in chapter 6, Des- 
cartes establishes only a few basic facts. First, we do not need to think that 
all the experienced qualities of things are in those things, only motion. 
Second, the parts of matter are in motion, and this is sufficient to explain 
qualities like heat and light in fire. Third, in all macroscopic bodies there 
must be small, mobile parts invisible to the senses; once a body or part be- 
gins to move it will tend to continue the motion; bodies with their parts at 
rest with respect to one another are solid or hard whereas those with parts 
perpetually agitated are fluid. Fourth, there is no void or vacuum; there- 
fore all bodies completely fill the space they occupy and all space between 
bodies is filled with yet others; thus motions of bodies in this plenum of 
matter are possible only if adjoining bodies also move (and bodies adjoin- 
ing them, etc., with the consequence that matter moves along continuous 
paths that must ultimately close on themselves, vortices or cycles), and the 
senses are capable only of perceiving changes in such motions (if there is 
no change, there is no sensation). Fifth, there are three kinds of elements 
differentiated by size: the smallest and fastest-moving being the element of 
fire; the next larger and also slower, air; and the largest and slowest, earth. 
These kinds are determined or produced not as natural species but as a 
result of a balance of forces tending to build up and break down bodies. 

These "facts" already seem to imply most of the fable; at the very least 
they provide the basic material that serves as elements sufficient to explain 
the real world. But a case can be made that the facts of chapters 1 through 
5 are no more hypothetical than the original claims that we can clearly see 
the necessity of bodies being in motion and can doubt the reliability of 
sensation, because these facts are logically educed from the necessity of 
bodily motion. Once one grants the necessity of parts in motion, one must 
consider the kinds into which the parts and motions can be logically di- 
vided. That there must be different sizes is as evident to sight as that there 
is motion. That these different sizes correspond to different physical and 
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perceptual effects is also evident. Having allowed the necessity of motion, 
one must decide whether that motion is in a void or in a plenum; if the 
latter, one must account for how any motion at all is possible. The only re- 
ally problematic matters here are the claims that there are precisely three 
kinds of element? and that there can be no void, but at least in the latter 
case Descartes concedes that he has made the point plausible rather than 
certain. One can conclude that, by and large, the first five chapters explore 
the simple natures of motion and body, understood in their necessary in- 
terconnection. And therefore Le Monde begins with what the method of 
the Regulae regarded as a necessary preliminary to solving problems, the 
ascertainment of natures in which the things that appear participate. 

Yet the method is not quite the same, for Le Monde does not construct 
ordered or proportioned series of things leading up to these simple natures, 
and its real beginning is doubt about the full reality of appearances. To 
begin with the latter: The doubt of the first chapter is not the radical doubt 
of the Meditations. It does not play the role of undermining trust in the 
senses, but of trust in those qualities that are not seen to be obviously nec- 
essary. As in the Regulae, one has an object in view and is trying to conceive 
it under its various aspects. But unlike the Regulae, an absolute priority is 
given to certain natures because of their necessity. Without them it would 
be impossible to conceive in any way at all the thing that is within view. If a 
particular aspect does not immediately and evidently display bona fide in- 
dispensability, then it is set aside. Although this stricture could be seen as 
a natural outcome for someone who had already practiced the method of 
the Regulae and built up a fund of natural series, there is something more 
at work here, for the Regulae was agnostic on the question of the exact char- 
acter of the physical reality of the things analyzed and did not immediately 
enforce any particular aspect under which the thing was to be viewed. In 
fact, the very necessity that drives Le Monde amounts to a new simple nature 
that did not occur as a nature in the Regulae? 

But this brings us to the realization that simple natures have undergone 
a reevaluation, even a revolution. Already in Rules 12 and following Des- 
cartes had shown a predilection for representing the dimensions or aspects 
defined by natures with mathematical figuration; the nature color (which 
apparently is not a simple nature, since in every case extension is involved 


7. In principle, Descartes allows that there are bodies intermediate in size between the 
three classes, but he conceives them as being in a process of breaking down to the next lower 
or building up to the next higher. 

8. Rule 12 had mentioned that some natures are found in necessary combination, but 
necessity itself was not taken up as a theme. It is not accidental that necessity appears the- 
matically in Descartes's thought at the same time as doubt, for it is preeminently in trying to 
escape apparent necessities through doubt that one finds oneself forced to bow to the real 
necessity of fundamental truths. 
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with it, although it cannot simply be reduced to extension) is represented, 
at least in its diversity, by various geometrical patterns. But this case of 
mathematical figuration in the Regulae was really a mnemonic device; just 
as the letters a, b, and c could stand for line lengths, so a hatched square 
could stand for a particular hue. Moreover, the technique of viewing things 
in series did make the maximally simple nature privileged, but in the course 
of problem solving it was not always necessary to view the ultimate nature 
in question but only a relatively absolute thing (thus color could be the 
last or highest term in view, even if it turned out not to be a truly simple 
nature, provided that the problem was sufficiently determined thereby). 
This allowed a certain flexibility about how far it was necessary to push 
analysis, and it treated all appearances, or rather all natures, whether sim- 
ple or composite, as knowable. 

Indeed, implicitly there were two kinds of knowability in the Regulae. 
The first comes by way of locally comparing similar things with one an- 
other and determining their relative participation in a nature (Rule 14 pre- 
sents this as the essence of order as opposed to measure; AT X 451). This 
comparison creates an ordered series of things all sharing in a single na- 
ture, and it is founded on the biplanar structure of Descartes's early the- 
ory of imagination: the plane of the objects under consideration and the 
plane of the nature in which it participates. The second kind of knowabil- 
ity has to do not so much with particular things that appear as with the in- 
terrelationship of the natures themselves. Gathering similar things together 
in a series points to the existence of the common nature, but the same 
thing is at the same time similar to other things in different series, which 
point to other natures. There is nothing in this method that forces one to 
think that any two particular natures stand in a necessary or hierarchical 
relationship to one another. Extension might well always accompany color 
without being subordinate or superordinate to it; and certainly it is plausi- 
ble that the weight of a thing and its color might have no intrinsic rela- 
tionship to one another as natures. 

One might call this latter kind of knowing a variant on the question 
Plato explored in his late dialogues: in what ways do natures or forms par- 
ticipate in one another? This is no longer a question about appearances 
and their proportional relations but about the forms of appearances and 
their logical subordination and superordination. It is in this realm that 
one has to talk about necessary relations, and it is in this realm that imagi- 
nation must ultimately give way to intellection. Perhaps the fundamental 
unsolved problem in the Regulae, then, is that it gave the imagination a 
cognitive function that has different aims from—and so is not altogether 
commensurable with—the work of intellection; and the analogy between 
the intuitus of the eye and the intuitus of the mind breaks down precisely 
on the issue of the necessary interconnections of natures. Imagination can 
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carry the method locally, when it is a question of comparing things with 
respect to a single nature, but when various natures have to be compared 
with one another as such, and not just insofar as a proportional order or 
measure can be established between them, it is no longer competent to 
decide (although imagination still has the function of presenting concrete 
specimens of the natures). Another way of putting this is that imagination 
is a necessary and sufficient cognitive tool when a quite restricted, local 
analysis is needed, but beyond this locale it is not sufficient, since it is not 
competent to answer the question whether anything about the original 
synthesis presented to it is necessarily the case. In fact, one might say quite 
simply that for imagination synthesis must be given, either in a particular 
thing that appears to it or in a pattern of appearance (within which the 
imagination can produce new appearances that nevertheless do not tran- 
scend the pattern); but it is only intellect that can understand the charac- 
ter and necessity of syntheses as such. 

This exceeds the powers the Regulae claimed, even for intellect, for in 
Rule 14 we were told that although in reality a body would be an original 
unity of corporeality, extension, and shape, in the mind we approach it as a 
composite of these three natures, which must first be understood discretely 
and then somehow combined by thought. This points to the ultimate dead 
end into which the Regulae was threatening to trap Descartes: the way of 
knowing and the way of existence risked being forever separate if the 
physics of the world failed to support the psychology of the Regulae, and 
our very conception of the original being of a thing would end by being 
reflective of our thought rather than of the thing itself. 

In Le Monde the intellect takes command of imagination much more 
decisively than in the Regulae. Or, more accurately, intellect defines a realm 
in which imagination can freely proceed, as long as the imagination re- 
mains faithful to the essential, simple nature that is proper to it and as 
long as it observes the marching orders laid down by intellect. The first as- 
pect is secured by recognizing the necessary extension and mobility of ev- 
erything that appears to sense and imagination and understanding phan- 
tasia as itself an extended and mobile element that not merely represents 
but also shares the nature of the extension and mobility observed in the 
external world; thus it can produce a proportional copy of the original 
rather than a mere representation, and anything that transpires in phanta- 
sia can possibly exist in external extension as well. This provides an onto- 
logical grounding for the hypotheses of Descartes's science.? The second 


9. Despite the apparent use of analogies in works such as Le Monde and the Discourse es- 
says, then, one should distinguish them from Descartes's early understanding of analogy as 
subsisting between different realms: since phantasia and the space of the created universe 
share the same nature, any imaginative analogy is really a copy to scale of what does or might 
occur in the world. 
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aspect is secured only by intellect's recognition that there are certain fun- 
damental laws governing extension and motion as they appear in sense 
and imagination, laws that have been laid down by God. The laws of mo- 
tion derive their truth not directly from observation but from their per- 
spicuous necessity and their consonance with God's immutability. This 
means that the intellect is serving not just as a cognitive power but also as 
a lawgiver or, better, a rule giver (see AT XI 47 for the distinction). 

In recognizing what is necessary in order for sensation and imagination 
to experience what they do; intellect simply accepts the nature of space 
and the divisibility and mobility of matter, but in recognizing what God's 
immutability implies for the realm of motion it lays down rules for how 
imagination is to function in its ingenial aspect. When the intellect applies 
itself to phantasia to work with the images already formed there, what 
Rule 12 had defined as ingenium proper, it will recognize that figures arise 
in extension through motions; and if the motions in phantasia are to be 
like those of the world—and thus if the space of the phantasia is to be artic- 
ulated like the space of that world—the motions presented there must fol- 
low those same rules. But—this is perhaps the most important consequence 
for science—this means that by following these rules one can articulate 
the phantasia in parallel with the real world without constant reference 
to that real world. That is, one can develop extended, narrative hypotheses 
that will in essence be truthful accounts of the world; one can tell fables 
that imitate the real world because the ontological nature and mobility of 
the fable's material substrate (phantasia) is the same as that of space. In 
another sense, however, this is not imitation or modeling at all: the like- 
ness comes about as a result of the essential sameness of phantasia and ex- 
ternal extension. The motions of phantasia are the motions of the world. 

The motions in phantasia, identical in nature with the motions of the 
world, are also the motions that establish all the figures of geometry. The 
infinite (or rather indefinite) divisibility of matter corresponds to the in- 
definite divisibility of geometrical space, and the actual motions of tiny 
particles—so tiny that some of them might be no larger than geometri- 
cal points—are perfectly replicated by the motions of geometrical entities. 
Fortunately the intrinsic proportional isomorphism of every portion of 
space to every other helps ensure that one does not need to attend to the 
actual movement of every smallest part, neither in the real nor in imagi- 
nary space. But in the universe of Le Monde, the curves describable by alge- 
braic equations and generable by rigidly interconnected motions that had 
drawn Descartes's interest as early as 1619 have a new relevance and truth. 
It is no surprise that Descartes began to develop in earnest the dynamic, 
geometrical algebraic mathematics that is found in the Geometry (La Géome- 
trie, published 1637) in the early 1630s. 

In the last analysis, that is, in the infinitely fine analysis of which only 
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God is capable, the motions in space are motions of all the points or point 
particles, though in physical experience many portions of space consist of 
points that are stationary with respect to one another (e.g., the parts of a 
rotating sphere do not move with respect to one another even though the 
sphere as a whole is moving with respect to its surroundings). But what- 
ever the case about the situation of particular points, every point of space 
is subject to the rules of motion enunciated in Le Monde. Every point con- 
tinues in its state, of rest or motion, as long as it does not collide with oth- 
ers. The tendency of every moving point is to move in a straight line. 
Other points or particles, themselves tending in a certain direction, im- 
press a new impulse and direction on any point they impinge upon. What 
this means in particular is that instruments like the proportional com- 
passes that Descartes had invented and conceived around 1620 can be used 
to represent the continuous evolution of the motion of points subject to 
multiple forces of this kind. If a pen is affixed to some point of the com- 
pass and the compass manually expanded, the path traced out by the pen 
is one that a point would follow if it were subjected to forces of collision or 
pressure from immediately surrounding particles, forces that correspond to 
the changing lengths and directions of the segments of the compass and that 
are transmitted along the compass's sliding, pivoting frame (these segments 
could in effect stand for vectors of force). What this implies, again in the 
final analysis, is that the nature of extension and the rules of motion have 
as a consequence that the motions of real bodies would always and every- 
where be describable by algebraic curves.!? This does not mean that we 
have the mental or computing capacity to trace out all of them in any par- 
ticular case (perhaps only God can), but at least we can understand them 
in principle. The Geometry, far from being a development to be explained 
by Descartes's discovery of a solution to a particular geometrical problem,! 


10. This is not strictly true, because a point, or a geometric entity consisting of an infinite 
number of contiguous points (i.e., anything that has real extension), could have an infinite 
number of forces impinging at a given moment—indeed this must be the case in the infinite, 
infinitesimal analysis of forces of which only God is capable. The motions of such a point or 
entity would not, in general, be describable by an algebraic polynomial, although they could 
be approximated by an infinite series of such polynomials. But the discovery of these mathe- 
matical truths lay in the future. 

11. Thus the Pappus problem (AT VI 382-387), although important for stirring Des- 
cartes to renewed mathematical activity in the early 1630s, was more an extrinsic than an in- 
trinsic motivation. On the Pappus problem, see Shea, Magic of Numbers and Motion, 60-62; 
Emily R. Grosholz, *Descartes' Unification of Algebra and Geometry," in Descartes: Philosoph, 
Mathematics and Physics, ed. Stephen Gaukroger (Brighton, Sussex: Harvester Press /Totowa, 
NJ.: Barnes and Noble Books, 1980), 156-168; and H. J. M. Bos, “On the Representation of 
Curves in Descartes’ ‘Géométrie,’” Archive for History of Exact Sciences 24 (1981): 295-338, 
esp. 298-303. 


FABULATING SCIENCE 231 


is more fundamentally a deepening of the imaginative, proportional foun- 
dation of mathematics and spatiality that had been a staple of his approach 
to mathematics for more than a decade. 

One should note a further, most dramatic consequence that can be 
drawn from the shift in the use of imagination from the Regulae to Le Monde: 
the imaginer is acting in the image and likeness of God. In the letters to 
Mersenne discussing eternal truths, Descartes took pains to point out that, 
in God, willing, understanding, and acting are one. The eternal truths that 
God legislated are his creations, in accord with his will and understanding 
but not coeval with him or a necessary expression of his nature. They could 
have been quite other than they are, and so not even the most fundamen- 
tal truths of mathematics and logic are necessary for the divine mind. Quite 
clearly human beings cannot be like God in this sovereign power of cre- 
ation. Human beings do not always understand what they will or will what 
they understand, and the same holds true of the relationship between un- 
derstanding and acting; moreover, human actions do not always accord 
with human will. Yet even in the Regulae Descartes proposed the ultimate 
goal of his project as the determination of human will by intellect; being 
able to solve any problem whatsoever would make intelligent action possi- 
ble in all situations where there was a solvable problem. He proclaimed 
that the Regulae was about what was possible for human knowledge, but he 
also believed that whatever we can know we can know with certainty and 
that what we cannot know can be certainly known to be unknowable. Des- 
cartes's nine-month inquiry into metaphysical questions (see AT I 144) ap- 
parently gave birth to the certainty that we cannot penetrate into the mind 
of God. We cannot know what he knows, nor can we know his reasons 
for making things as they are. Nevertheless, we can know something about 
God's being as expressed in his creation: namely, that he can make these 
things and that he can do anything we can conceive him as doing. The 
limitless will, understanding, and power of God is beyond our ken, but the 
concrete evidence of his being that is the created world we can know be- 
cause he made for it certain eternal truths implanted in us. Without rec- 
ognizing these eternal truths our actions and imaginings are aimless and 
wandering; but with them our actions become directed and true. 

This much does not mark us yet with any special likeness to God. One 
must reflect further on what is involved in recognizing the eternal truths 
and what it leads to. Recognition here is not triggered by a mechanical ac- 
tion but is pursuant to the search for truth. One must will the truth in or- 
der to come to know it. After recognizing truths one can resist their force 
and (irrationally) refuse to be guided by them. But if one accepts them, 
one is delimiting the will and bringing it into unity with intellect, and hav- 
ing done this, one can bring one's actions into conformity with a will 
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properly informed by intellect, that is, a will that can be truly effective. 
Thus the human being who knows and accepts eternal truths comes to re- 
semble God more closely in the unity of will, intellect, and action. 

Most of these conclusions should not be particularly surprising; they 
sound a variation in Descartes on medieval commonplaces that God is rad- 
ically one and simple and that our aim is to know his truth and live in ac- 
cordance with his will by willing it ourselves. What is new and surprising is 
the consequence for imagination and our understanding of the physical 
world. The world created in phantasia in the fable of Le Monde is made in 
accordance with the eternal truths God created; it is in fact a human re- 
creation of the world in imitation of God, and insofar as the imagination 
follows the eternal truths in that re-creation it will arrive at a result just 
like that of the universe we live in. Granted that God has given us all the 
materials necessary for this re-creation—the space of phantasia, the eter- 
nal truths, our liberty to abstract ourselves from the given world—never- 
theless, it is we who imagine a space outside the present space, it is we who 
set in motion our own phantasia, it is we who have power over it. We can 
even imagine things there that are not possible in this world under the 
eternal truths created by God, a necessary consequence of our freedom of 
will. But we cannot enforce just any willed alternatives as true, because they 
will not in general cohere as God's creation does, and they will not have 
the perspicuity that comes only with the actually created eternal truths. If 
we willfully try to put something into our fable that does not accord with 
the truths, it will obscure the story; if we follow the truths, everything in 
the fable will be clear and evident and will be capable of further develop- 
ment in detail, precisely because our imagination is acting in accord with 
the eternal truths. 


D. THE NEW PHYSIOLOGY AND THE RECONCEPTION 
OF PHANTASIA 


At the end of chapter 13 of Le Monde, Descartes promises to give a further 
description of how the motions of light cause human sensations, but that 
is not taken up except in L'Homme, which begins by extending the fable to 
include new human beings "composed, as we are, of a soul and a body" 
(AT XI 119). The account given there of the physiology of perception is 
in some small but significant ways at odds with the imagination constructed 
in Le Monde. 

In our reconstruction of Descartes's conception of imagination on the 
threshold of Le Monde we did not pay special attention to the physiological 
questions involved. As I have pointed out earlier, Descartes began his an- 
atomical researches no later than early 1630, and other evidence points to 
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a beginning in 1628 or 1629.!? To flesh out the hypothetical psychophysi- 
ology of Rule 12 it would have been necessary for Descartes to study the 
medium by which the motions that bear objective information are carried 
to the brain and also the organ or organs of the brain that receive the im- 
pression. One might expect that a fuller account would say more about how 
and by means of what the impression on the sense organ is passed along. 
The physics of Le Monde does not directly explain how patterns or im- 
ages are transmitted, however. The physics of light is a mechanics of push- 
ing: the action of luminous bodies, which consist of the finest, fiery ele- 
ment, is to push the particles of the second, airy element by virtue of those 
luminous bodies' very rapid rotatory or vortical motion. Light is thus not 
itself a particle but a pressure carried through the particles of the sec- 
ond element. Because the universe is a plenum and because Descartes con- 
ceives of the particles of the second element as immediately touching one 
another, this pressure is instantaneously transmitted in all directions from 
the luminous body. One can imagine a universe of billiard balls packed to- 
gether, representing the second element, and the luminous body pressing 
out simultaneously over the entire surface where it contacts the second 
element. The pressure results in not so much a motion as a tendency to 
motion. This tendency to motion is said to follow the same laws as motion 
itself and so proceeds in straight lines. Thus, without being a particle trav- 
eling through space or an undulation of a medium, light is propagated in 
the familiar way. Descartes leaves unexplained the details of how this ten- 
dency to motion is refracted and reflected in the third and second ele- 
ments; however, he does apparently refer to the Dioptrics, noting that the 
explanation given there, which uses the model of collisions of hard bodies 
to explain reflection and the analogy of a tennis racket striking a ball for 
refraction, has to be modified to the circumstances of the plenum and the 
propagation of light as pressure.!? Lacking the mechanisms that would 
clarify this, we may doubt that a plausible modification could be made, but 
apparently Descartes saw no problem in principle.!^ Thus the Dioptrics read 
in conjunction with Le Monde gives the assurance that the theory of fo- 
cusing rays on the retina (first presented by Johannes Kepler) can be eas- 
ily converted into a theory of the focusing of lines of pressure. This means 
that, at least up to the retina, physics can give a complete account of how 


12. See Sepper, "Descartes and the Eclipse of Imagination," and "Ingenium, Memory 
Art, and the Unity of Imaginative Knowing in the Early Descartes." 

19. The account of light is given in chaps. 13 and 14 of Le Monde (AT XI 84-103). The 
allusion to the Dioptrics is at AT XI 102. 

14. The explanation would have to account for how the light pressure's direction of 
motion is changed at the surface between one body and another. 
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information about the configuration of objects in the world can be trans- 
mitted to the eye and reconstituted there without any significant loss of 
precision. 

What happens thereafter? In L'Homme the answer depends on anatomy. 
The retina is dotted with nerve ends, which have corresponding ends at 
the interior surface of the cavity in which the conarion, or pineal gland, is 
to be found. Whenever the retinal nerves are moved by light pressure 


they pull at the same instant the parts of the brain from which they come, 
and open by the same means the entrances of certain pores that are on the 
internal surface of this brain, through which the animal spirits that are in 
its concavities immediately begin to take their course, and go on to spread 
through these into the nerves, and into the muscles, which serve to cause, in 
this machine, movements entirely similar to those to which we are naturally 
incited, when our senses are touched in the same way. (AT XI 141) 


This explanation is predicated on the composite structure of the nerve 
fiber. It is conceived as an essentially hollow tube with a fiber running down 
the center. The fiber transmits a pull that originates in the sense organ, 
while the hollow is filled with animal spirits that are responsible for ac- 
tions initiating within the body. The pull on the fiber at the retina opens 
pores in the interior cavity of the brain, which act of opening sets off a 
flow of spirits from the brain cavity into the nerve hollow; the flow of spir- 
its causes the muscular contractions. But of course not just one nerve is in- 
volved in any sensation but a multitude. The retina has many such nerve 
ends; each operates independently of its neighbors. An “image” falling on 
the retina is thus broken up into myriad discrete channels of mechanical 
action by the different nerve endings upon which its various parts fall.!5 

There are two peculiarities in L/Hommes account of nerve action that 
deserve special attention: the nerves operate by pulling rather than push- 
ing, and there is a complicated nerve structure that contrasts with the sim- 
plicity of the Regulae’s account. 

Given the pressure mechanism of light, there is something very odd 
about describing the effect on the nerve as a pull rather than a push. Up 
to the retinal surface the action of light is pushlike, a pressure. Even in 
Rule 12 the action between the eye and the phantasia was described as 
an impression. For some as yet inapparent reason, Descartes decided in 
L'Homme on a mechanical account that includes a reversal in the direction 
of tendency to motion. This does not contradict the foundations of Des- 


15. This does not in principle rule out all interaction of the parts of the image, however. 
For example, whether or not the pull on a given nerve opens a pore in a certain way could 
depend on amplification or inhibition by the other nerves; or the flows of the spirits in the 
brain cavity could be programmed to compensate for the decomposition of the image at the 
nerve ends in the sense organ. But Descartes did not discuss such things. 
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cartes’s physics, since in Le Monde he carefully distinguishes between the 
quantity and the direction of motion. The former must be preserved in 
the system, but direction is determined independently, and so in principle 
it is possible for a quantity of motion to be reoriented in any direction 
without addition to or subtraction from that quantity. We might simply 
conclude that at the sensory organ the structure of the nerves is so consti- 
tuted that a pushing motion is converted into a pulling one. 

Yet there is still something counterintuitive about this. Why not sim- 
ply maintain a pushing force and, if it proves necessary for Descartes’s 
further account of physiological functioning, allow for, say, a motion- 
reversing, valvelike action at the pores in the brain cavity? Did Descartes 
lose confidence in the ability of the nerves to transmit a pushing motion? 

A possible explanation arises from a comparison with the Rule 12 ac- 
count. Rule 12 had talked in terms of an impression on the first opaque 
membrane, the retina, an impression that was instantly carried to the com- 
mon sense that in turn impressed it on the phantasia. What was impressed 
was seallike; the impression was the figure or image pressed into the mem- 
brane or body by the act of light. But can this happen physically, given the 
body's anatomy? If Rule 12's scheme is to hold up, we must conceive of 
something connecting the retina to the common sense. Even though Rule 
12 mentions nerves only in connection with motion and not perception, it 
seems reasonable to believe that in the Regulae Descartes thought of some- 
thing nervelike as transmitting the impression. But there is no evidence at 
all that at the time of writing Rule 12 Descartes attributed to the nerves a 
complex structure. He mentions no animal spirits, no hollows, no tugging 
central fibers. The character of the explanation in terms of impression 
strongly suggests that, insofar as he had even raised the question for him- 
self, he thought of the medium as something more or less rigid that is nev- 
ertheless capable of preserving the figure of an original impression. What 
sort of stuff would this have to be? It could not be too solid, like a staff, 
since a pressure applied to any single point at one end would be transmit- 
ted indiscriminately to the other, as though the pressure had been applied 
equally over the entire cross section. This possibility, which would be real- 
ized in the case of any normal pressure applied to a solid, would entail a 
loss of information: the specific point of pressure application would be ir- 
recoverable at the opposite end. The staff could not be too liquid, either, 
since then the motion would be immediately dispersed in all directions. 
The fact is that there is no ordinary material that will achieve the desired 
effect, if pressure or motion is what is transmitted.!9 


16. If the nerves were made out of transparent material or Descartes's second element, 
they could of course function as optical fibers transmitting light and images. But this would 
be acceptable only in a contrafactual fable. 
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Thus the properties of matter defeat the holistic transmission of an 
impression or image, which was a desideratum of the Rule 12 hypothesis. 
Undoubtedly on the basis of anatomical study, Descartes came to reject 
holistic transmission in favor of what one might call analytic transmission. 
Besides the question of how a uniform nerve could transmit an integral but 
differentiated image, there was the problem that the optic nerve is com- 
posed of many smaller nerves and that the retina has not a single nerve re- 
ceptor but multitudinous receptors. At the very best, then, an image would 
have to be broken down into many parts, transmitted along separate chan- 
nels (nerve strands) through the optic nerve to the brain, and there some- 
how reassembled into a whole. It is clear even from a schematic considera- 
tion that there will be a loss of detail unless the receptors are so packed 
together that no spaces are left between. But even if they are, one would 
again run into the problem of the inability of a nerve or nerve strand to 
transmit images (or parts of images) integrally. The solution is to forget 
about the image or image impression as what is transmitted and instead to 
substitute some kind of motion conveyed as a signal rather than as an im- 
age. Once again, an instantaneous pushing motion will not do, since the 
nerves are simply too soft and pliant to fill the bill. The alternative is to 
have a pulling motion, which can be more or less instantly transmitted in 
nonrigid materials under appropriate circumstances, for example, a cord 
already pulled fairly taut. Since the hollow tubular structure that Descartes 
ascribed to the nerve is not one that any modern anatomist would be able 
to verify, it seems likely that he interpreted into the anatomy he knew a 
variant of Stoic pneumatic physiology that would allow the nerves to per- 
form the double duty that the Regulae had left in the dark: the central 
fiber transmits the pull, and the rest of the chamber serves as a conduit 
for animal spirits that produce self-initiated body motion. 

Surprisingly, despite the primacy of motion, Descartes never fully aban- 
doned the language of images. In both L'Homme (AT XI 175-177) and the 
Dioptrics (AT VI 128-130) he describes how the opening and closing of the 
pores at the ends of the optical nerve fibers in the brain concavity trace a 
figure on the internal surface of the concavity corresponding to the image 
on the retina; the differential spirit flow from the pineal gland that is in- 
duced by the opening and closing of the pores produces the trace of an- 
other corresponding figure on the pineal gland. Indeed, he reserves the 
term 'idea' in the proper sense for the trace on the pineal gland. 


Now, among these figures, it is not those that impress themselves on the or- 
gans of the exterior senses, or in the interior surface of the brain, but only 
those that trace themselves in the spirits on the surface of the gland, where 
the seat of the imagination, and of the common sense, is, that must be taken for 
the ideas, that is for the forms or images that the rational soul will consider 
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immediately when, being united to this machine, it will imagine or sense 
some object. (AT XI 176-177; emphasis in original) 


More than a decade later, in the Passions of the Soul (1649), the duality of 
motion and image recurs; Descartes describes the process of sensation first 
as a transmission of motion but later as a transmission of images (cf. AT 
XI 338-339, 346 with 355-356). 

What remains hidden from view is the way in which the soul is joined to 
the pineal gland and whether the interior or only the surface of the gland 
is relevant to imagination. The quotation in the previous paragraph from 
L'Homme suggests that in imagining it is only the surface figures that count. 
But in the Passions, imagining, directing mental attention, and voluntarily 
moving the body are all associated with the power of will to act in the gland 
in whatever way is required for driving the spirits toward the brain pores 
so that the soul might perceive things in the appropriate fashion. 

The phenomenological requirements of Le Mondes discussion of pure 
imaginary space would seem to favor an alternative: that the power of the 
soul extends throughout the whole gland and that it is within its three 
dimensions that the fabular replica of external space is produced. One 
would then also have a simple criterion for discriminating imagining and 
sensing. In the accounts of L'Homme and the Dioptrics it is not immediately 
evident how we can distinguish a pineal gland surface trace made by sen- 
sation from one made by imagination. How do people know the differ- 
ence between them? Why do they not confuse them with one another, with 
imagining mistaken for sensations and vice versa? If imagination were an 
activity within the gland, however, or the result of an inward action that 
could be mapped or traced outwardly on the surface, whereas sensation 
were at the surface alone or the result of an inward-moving process, there 
would be a physiological correlate of this difference. 

At any rate, the furthest Descartes went in his description of the physi- 
ology of the imagination was the passage in the Dioptrics that explained 
how we perceive the distance of objects. In the first place, the eye changes 
its shape according to the distance of an object; "in the measure that we 
change it in order to proportion it to the distance of the objects, we 
change also [a] certain part of our brain, in a fashion that is instituted by 
Nature for making our soul perceive that distance" (AT VI 137). We ordi- 
narily do this without any conscious activity, just as we adapt the shape of 
our hands to any material object we grasp without having to think about 
it. Moreover, a blind man with a stick in each hand is able “as though by 
a natural Geometry" to determine an object's distance; similarly our two 
eyes, having slightly different perspectives, or even a single eye that moves 
so that on the retina there are traced lines proportioned to the size and 
distance of objects, allow us to perceive the distance: “and this through an 
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action of thought that, being only a completely simple imagination, does 
not stop enveloping in itself a reasoning completely similar to what Sur- 
veyors do when by means of two different stations they measure inaccessi- 
ble places" (AT VI 138). Even the relative distinctness or indistinctness of 
the shape seen or the strength or weakness of light reflected from the ob- 
ject can enable us *not properly to see but to imagine its distance" (AT VI 
198-139). Differences in the shapes, colors, and light give us a compara- 
tive perspective that may allow us to judge distances as well. 

It is hard to know what to make of this. The passage maintains a cen- 
tral role for imagination that is simple yet involves an implicit quasi- 
trigonometric reasoning (by similar, i.e., proportional, triangles). The imag- 
ination works by a kind of proportionalizing function that is beneath 
consciousness proper, yet that function is called a thinking and reasoning. 
Was Descartes picturing to himself an actual, real-time process of imaginal 
calculation—for example, a step-by-step manipulation of geometric lengths 
of the kind to be found in the Regulae? Or a dynamic production of space 
and geometry as in Le Monde? Or a continuous generation of more com- 
plex curves from less complex ones as in the Geometry? Would this reason- 
ing take place on the surface of the gland, in its interior, or not in the 
gland but in mind alone? He does at least suggest the relevance of the 
third dimension of the gland in both sensing and imagining by analogiz- 
ing the change in shape of the eye in focusing on objects to the hand's 
adapting its shape when it grasps an object; this change in the eye could 
correspond to a change in the brain in a manner ordained by God or na- 
ture to make our soul perceive distance. 

A reasoning that is like trigonometric calculation but is very simple, a 
logic of surface traces that nevertheless penetrates beneath the surface, an 
irresolution between images and motions—these are signs of a ferment of 
thought that regarded imagination as important enough to allow tensions 
and inconsistencies to emerge in public, in Descartes's published scientific 
writings. Yet they appeared elsewhere, too, perhaps below the threshold of 
discrimination for most readers, but nevertheless there: imagination as ac- 
tivity, an activity that might transcend itself to grasp, willingly, the highest, 
spiritual truths. I am referring not to the writings of his youth but to the 
work that philosophers take as the keystone of Cartesianism, the Medita- 
tions. And so it is to this and other works of the fully matured philosopher 
that we must finally turn. 


SEVEN 


Imagination and the 
Activity of Thought 


The proof for the existence of God in the Meditations crucially depends 
on the human capacity for a positive idea of infinity (AT VII 45-47, 137- 
138, 368-369). This positive idea could scarcely be embodied in imagina- 
tion, which cannot distinctly conceive many-sided figures more complicated 
than triangles, rectangles, and pentagons, much less infinity. Understand- 
ing, in contrast, can quite as easily conceive a thousand-sided figure as a 
triangle. The extra effort of mind needed to imagine something in addi- 
tion to understanding it Descartes cites as clear evidence of the difference 
between imaginatio and intellectio pura (AT VII 72—73). To use locutions bor- 
rowed from the Regulae, the pure and attentive mind has in general an easy 
and simple grasp of the intellectual things, not of the imagined ones. 


A. IMAGINATION, INFINITY, AND ETERNAL TRUTHS 


Already in the 15 April 1630 letter to Mersenne, in which the topic of eter- 
nal truths was raised, Descartes had said that the infinite God could not be 
imagined. "It would be rash to think that our imagination reaches as far as 
his power." He remarks that his wish was for "people to get used to speak- 
ing of God in a manner worthier, I think, than the common and almost 
universal way of imagining him as a finite being." In the concluding para- 
graph of the letter, after responding to queries Mersenne had made about 
mathematical infinity, Descartes points out that finite reasoning cannot 
guide us in thinking about the infinite (AT I 145-146). 

From this time onward, whenever Descartes writes about imagination he 
almost invariably portrays it as a cognitively limited power.! This contrasts 


1. Discursive reasoning also is limited in contrast with pure seeing according to the light 
of reason. See, for example, the replies to Hobbes, AT VII 190-191. 
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with his usage as late as 20 November 1629. In a letter to Mersenne he 
said that the capacity of the imagination to embrace all thoughts that en- 
ter the human spirit.—in Latin Descartes would have written ingenium—is 
unlimited. Reacting negatively to a proposal by a certain Monsieur Hardy 
for a universal language, Descartes suggested constructing the primitive 
words and letters of such a language “by means of order, that is, establish- 
ing an order among all the thoughts that can enter into the human spirit, 
the same as there is one naturally established among numbers"; just as 
one can quickly learn how in an unknown language “to name all the num- 
bers up to infinity, which are in any case an infinity of different words," 
one might do the same with "all the other words necessary for express- 
ing all the other things that fall in the spirit of human beings." But he 
doubted that M. Hardy was thinking of this, because it 


depends on the true Philosophy; since it is otherwise impossible to enumer- 
ate all the thoughts of men, and to put them in order, nor even to distin- 
guish them in a way so that they are clear and simple, which is in my opinion 
the greatest secret one can have for acquiring the good science. And if 
someone had well explained what are the simple ideas that are in the imagi- 
nation of men, out of which everything they think is composed, and if it had 
been received by everyone, I would consequently dare to hope for a univer- 
sal language very easy to learn, pronounce, and write, and what is the chief 
thing, which would aid judgment, representing to it as distinctly as possible 
all things, so that it would be almost impossible to be deceived. (AT I 80-81) 


The imagination as presented here is at the very least able to face up 
to the task of enumerating infinity and in some way able to conceive it 
by means of the well-ordered process of representing things. The strictly 
mathematical uses of imagination in the earliest mathematical writings had 
allowed imagination to grasp infinity as the terminus of a well-ordered 
process of geometric and algebraic constructions.? Of course, even then 
Descartes might have agreed that the human ingenium is not well adapted 
for distinctly imagining a thousand-sided figure; yet the ingenium had ex- 


2. See Sepper, "Descartes and the Eclipse of Imagination," 383-384. In the physical and 
mathematical writings from the 1620s Descartes often uses the imagination words when a 
mathematical construct is applied to a physical situation (e.g., lines of pressure imagined in a 
vessel of water, AT X 70), a physical or geometrical entity is conceived as undergoing a dy- 
namic transformation (e.g., the generation of a conic section through the rotation and mo- 
tion of lines, AT X 232-233), or a process of indefinite addition or division is undertaken 
with a geometrical figure (e.g., drawing indefinitely many lines parallel to a given line, AT X 
75). Often enough the imagination is in effect conceiving a limit to the unending reiteration 
of a procedure or reapplication of a concept (e.g., the indefinite parallels just mentioned, 
AT X 75, and the unending division of space or time, AT X 73, 75). And although the early 
"Excerpta mathematica" do not use the imagination words, they nevertheless show how in- 
definitely expanding algebraic series of sums and differences, which are displayed in tabular 
form, can be used to express the length of the side of any regular polygon inscribed in a cir- 
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pedients for breaking down, sequencing, and surveying problems, so that 
they could be scanned, surveyed, and finally resolved. In Rule 7 he ad- 
verted to how we can know that the area of a circle is greater than that of 
any other plane figure with the same perimeter. All that was required was 
to show it held true for some particular figures. Induction allows the con- 
clusion to be extended to all others (AT X 390). The fact that he did not 
give details of the proof is not important. What counts is that he believed 
that his method of imagination allowed one to encompass in principle an 
infinity of possibilities without needing to examine each one. As Rule 8 re- ` 
marks, “nothing can be so multiple or dispersed that by the enumeration 
we are doing here it cannot be circumscribed within certain limits and dis- 
posed under a few headings" (AT X 398). It is scarcely credible, then, that 
this Descartes would have agreed with the Second Meditation's assertion 
that we cannot conceive by imagination all the changes a piece of wax is 
subject to, or with the Sixth Meditation's claim that one can distinctly con- 
ceive plane figures without imagining them. After all, according to the Reg- 
ulae, errors of intellect are for the most part due to omitting the concrete 
object of thought, which in these cases must be imagined. 

The later Descartes abandons the cognitive necessity of imagining all 
quantities, that is, of all magnitude (continuously extended) and number 
(discretely numerable). Like the rules of motion in Le Monde, this, too, is 
connected to the doctrine of eternal truths enunciated in April 1630. The 
eternal truths, here and in later contexts, have first of all to do with funda- 
mental mathesis, that is, not just mathematics but all those notions whose 
knowledge is common to all disciplines. In that first letter he told Mer- 
senne that he was treating in his physics "several metaphysical questions, 
and particularly this: that the mathematical truths, those that you have 
named eternal, have been established by God and depend entirely on him, 
just as much as all the rest of creatures" (AT I 145). In Le Monde he refers 
to the eternal truths on which mathematicians base their most evident 
proofs, "following which God himself has taught us that he arranged ev- 
erything in number, in weight, and in measure" (AT XI 47).? 


cle with unit radius (i.e., by extending the number of terms indefinitely one can determine 
the length of the side of an inscribed regular »-gon for arbitrarily large choices of n; see AT 
X 285-297). This early physical and mathematical work must have convinced Descartes that 
the imagination could quite easily handle a well-ordered infinity. 

3. Later, in the "Fifth Replies," Descartes says that denying the eternal truths would 
amount to maintaining that the whole of geometry was false (AT VII 381) and calls “im- 
mutable and eternal" "the essences of things, and those mathematical truths that can be 
known about them" (AT VII 380). In the "Sixth Replies," the eternal truths are both mathe- 
matical and metaphysical truths created by God (AT VII 436), and they seem to pertain to 
the entirety of creation (AT VII 432). In the "Third Replies," the "concepts or ideas of eter- 
nal truth" are associated with the essences of things (AT VII 194). In part 1 of the Principles, 
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The eternal truths were presented in the April 1630 letter as examples 
of metaphysical topics Descartes had been considering during the previ- 
ous few months. The letter affirmed his conviction that he had found a 
way to prove metaphysical truths more certainly than geometrical ones. 
The root of these metaphysical concerns he described as "the obligation 
that all who possess reason have of using it principally in the endeavor to 
know God and to know themselves: It is with this that I attempted to begin 
my studies; and I will tell you that I would not have known how to find the 
foundations of Physics if I had not sought them by this route" (AT I 144). 
Those who assert that the justification of mathematics and the physical sci- 
ences or the refutation of skepticism is Descartes's chief concern must over- 
look this confession of his fundamental orientation, a confession that is 
consistent with his path of philosophizing from 1618 onward. It is what 
the first rule of the Regulae called the search for wisdom and what Rule 8 
called “the noblest example,” investigating one's own powers of knowing. 
“If as a question someone proposes to himself to examine all truths to the 
cognition of which human ratio suffices (which, it seems to me, ought to 
be done once in life by all those who seriously study to arrive at a good 
mind)," the person will discover, in accordance with the art taught by the 
Regulae, that nothing can be known without intellect; this, in turn, will lead 
directly to the enumeration of the only other instruments of knowing, sense 
and imagination (AT X 395-396). 


B. IDEAS AND THE IMAGINATIVE PATTERN 


Around 1630 Descartes was approaching, but only approaching, the di- 
vide between imagination and intellect characteristic of the late philoso- 
phy. In the Regulae they still cooperate in near-perfect harmony. Le Monde, 
although restricting the scope of imagination, assures for it an infallibility 
when it is confined to evident properties of extension. In this sense, the 
eternal truths, which guarantee the applicability of pure mathesis to ex- 
tension, provide the foundations of physics. 

The continuing discussion of eternal truths in the 1630 correspondence 
with Mersenne induced Descartes to emphasize that infinity lies beyond 


paragraphs 48-50 contrast eternal truths, “having no existence outside our cogitation,” with 
perceptions of things and their affections; these paragraphs give examples of eternal truths 
like "Out of nothing comes nothing," *It is impossible for the same thing both to be and not 
to be," “What has been done cannot be undone,” “That which thinks cannot not exist while 
it thinks”; they also approve the alternative name ‘common notions’ (AT VIIIA 23-24). Para- 
graph 75 places the knowledge of assertions like “Out of nothing comes nothing” outside the 
notions of God and our mind and before or alongside the knowledge of corporeal nature 
and of the senses (AT VIIIA 38). 
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the ordinary conceptions of people, who prefer imagining to knowing. And 
in 1638, Descartes recurred to the intertwined problems of infinity, imagi- 
nation, intellect, and eternal truths in answer to Mersenne's question about 
whether there would still be a real space if God had created nothing. At 
first we think the question is beyond our mind's power, but it exceeds only 
the power of imagination—just like those other existence questions about 
God and our souls. Intellect can know that there would be not only no 
space but also no eternal truths, for example that the whole is greater than 
its parts (AT II 138, 27 May 1638). 

Descartes eventually separated the issue of our knowledge of number 
from that of extension. This is evidenced by the Meditations’ claim that we 
can have a clear intellectual perception of triangles even without imagin- 
ing one. What underlies the claim is a distinction that he drew in corre- 
spondence with Princess Elizabeth in 1643 and that is also present in the 
Principles. There are very few "primitive notions" that form originals 


on the pattern of which we form all our other knowledge: and there are only 
a very few of these notions; since, after the most general, of being, of num- 
ber, of duration, etc., which are appropriate to everything that we can con- 
ceive,* we have, for body in particular, only the notion of extension, from 
which follow those of figure and of movement; and for the soul by itself, we 
have only that of thought, in which are comprised the perceptions of under- 
standing and the inclinations of will; finally, for soul and body together, we 
have only that of their union, on which depends that of the force that soul 
has to move the body, and the body to act on soul, in causing its sentiments 
and its passions. (AT III 665, 21 May 1643) 


The basic conceptions of number and of eternal and mathematical truths 
are essentially grounded in the stock of notions that are most primitive of 
all, prior even to the distinction between body and soul or extension and 
thinking. This is what became of the Regulae’s doctrine of natures com- 
mon to both material and intellectual things. These natures, or notions, 
expressible in both realms but not proper to either, are knowable only by 
intellect. Nevertheless, Descartes retained the idea that mathematics is 
greatly aided by imagination until the end of his life.5 

Contrary to the Regulae, Descartes now assigns the principal cause of 
errors to our attempts to use imagination in order to conceive of soul, 
or soul moving body. This marks a revolution in the thought of one who 


4. In the Principles, pt. 1, par. 48, Descartes attributes special status to the notions of sub- 
stance, duration, order, and number, which apply equally to extension and thinking (AT 
VIIIA 22-23). 

5. For example, to Princess Elizabeth, 28 June 1643 (AT III 691—692) and in conversa- 
tion with Franz Burman (April 1648; AT V 176—177). Descartes refers to the ingenium mathe- 
maticum and mathesis ingenium throughout this latter passage. 
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around 1620 had claimed that wind could signify spirit and light knowl- 
edge and who in the Regulae had attributed error to a badly composing in- 
tellect that did not resort to imagination and sense. If one is Cartesian, this 
revolution will appear as (finally) getting things right. Yet the revolution 
in an important sense does not change anything about Descartes's uni- 
verse except perhaps to regroup the various powers of sense, imagination, 
and intellect differently, into different constellations: their relative posi- 
tions remain, but the way in which we see them relating to one another 
changes. 

No single set of concepts can rationalize every one of Descartes's adver- 
sions to imagination from, say, 1637 onward. Yet it is possible to schema- 
tize the later understanding under a small number of headings. 


1. If the early theory of imagination stressed its activity, the later philos- 
ophy intensified a localization and restriction of the activity that had 
already begun in the Regulae. The distinction between common sense 
and imagination still present in Rule 12 was abandoned, the power 
of mind that was responsible for imagining was absolutely differenti- 
ated from the associated bodily functions, and its direct activity in 
the body was restricted to the pineal gland. 

2. In the later philosophy, especially in discussions postdating the Medi- 
tations, it is not the knowing force or intellect that acts on imagi- 
nation but rather the will. In the later philosophy, will comes to be 
understood as the primordial activity of soul, whereas intellect is a 
passivity. Therefore one has to distinguish the receptive aspect of 
imagination, in which the mind attends to the impression, trace, or 
enforced movement of the pineal gland, from the productive forma- 
tion of images by willing. In turn, one must distinguish between the 
contemplation of those images that are formed in the pineal gland 
because of the actions of the sense organs, nerves, animal spirits, or 
other parts of the mechanical system of the body from images that 
are produced by an autonomous act of will. 

3. Furthermore, a sharper distinction was drawn between the figure in 
the organ and the idea perceived in consciousness than was the case 
even as late as L'Homme. What is impressed in phantasia or the pi- 
neal gland is not what one directly experiences in thinking. Rather, 
the trace in the gland somehow gives rise to an idea in conscious- 
ness. There may be some resemblance between the two, but there 
need not be. 


These tendencies and distinctions require one to conceive imagination 
along the following lines: The organ of imagination takes on figures chiefly 
in two ways, through sensation and through the act of imagining. The 
receptive part of mind (intellect) can be turned by the will toward the 
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pineal gland; when the figures or traces there come from the sense organs 
the result is sensation, whereas imagining proper occurs when the will 
makes a new impression in the brain with the “windows [of the senses] 
closed" (AT V 162), an impression of which the intellect takes note. In con- 
sciousness one does not in any case simply register the presence of the fig- 
ure or trace in the imagination organ; the idea is not the organ trace. More- 
over, besides the sense-directed and will-governed traces in the organ there 
can also be an undirected and ungoverned production of images that re- 
sult from stirrings in the nerve and animal spirit system, one result of which 
is dreams. 

Although Descartes had used the term ‘idea’ in his early philosophy, it 
initially and typically meant the image or look of a corporeal thing. Even 
in the Discourse on the Method 'idea' is often used in this sense, although it 
also takes on the newer meaning.® With the Meditations, Descartes intro- 
duces the new sense with programmatic intent. It is in effect a generaliza- 
tion of the corporeal sense: 'idea' refers to the look of things in conscious- 
ness, to the forms of thoughts. In the "Second Replies," in complying with 
the request for a more geometric or synthetic presentation of the content 
of the Meditations, he explicitly defines the term. After specifying that 'co- 
gitatio' is anything in us in a way that we are immediately conscious of it,” 
‘idea’ is defined as 


that form of any cogitation whatever, through the immediate perception of 
which I am conscious of this very same cogitation. . . . And thus I call ‘ideas’ 
not only images depicted in phantasia; now here I in no way call these ideas, 
insofar as they are in the corporeal phantasia, that is, depicted in a certain 
part of the brain, but only insofar as they inform the mind itself turned to- 
ward that part of the brain. (AT VII 160-161) 


Earlier in the "Second Replies" he distinguishes the nature of the idea 
from that of “images of material things depicted in phantasia"; the idea 
proper is “only that which we perceive by intellect either in apprehending, 
or in judging, or in discursive reasoning" (AT VII 139). 

One of the most revealing characterizations of the idea is in the "Third 
Replies," to Thomas Hobbes. Contrary to Hobbes, who resolutely inter- 
prets ideas as corporeal or even as names, Descartes attempts to show that 
there exist genuinely noncorporeal ideas. He uses the term 'idea' 


6. For instance, contrast the strictly corporeal use of AT VI 55-56 to the ideas of God 
and soul of 34-35. 

7. He continues: "Thus all operations of will, intellect, imagination, and senses are cogi- 
tations. But I have added 'immediately, to exclude things that follow from these, as volun- 
tary motion indeed has cogitation for its principle, but nevertheless it is not cogitation" (AT 
VII 160). 
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for everything that is immediately perceived by the mind, to such an extent 
that, when I want and I fear, because I simultaneously perceive that I want 
and I fear, this same volition and fear are numbered by me among ideas. 
And I have used this word because it was already commonplace among 
Philosophers for signifying the forms of perceptions of the divine mind, al- 
though we recognize no phantasia in God; and I had none apter. (AT VII 
181) 


What is surprising is that this suggests that ideas in the noncorporeal sense 
are conceived by an analogy to the divine mind, but the divine mind taken 
contrafactually as though it possessed the apparatus of the internal senses 
that would allow it to perceive. 

These passages show that even if the idea is meant to be distinguished, 
as residing in the mind, from the corporeal form or shape in objects or in 
the phantasia/pineal gland, the very concept is designed in analogy to 
and according to the logic of the corporeal idea and the system of sensing 
and imagining. So the workings of pure intellect are understood as ana- 
logical to those of imagination, although those workings in the most proper 
sense exclude the imagination. This logic of analogy-with-exclusion is ex- 
hibited in an exchange with Pierre Gassendi (in the *Fifth Objections and 
Replies"), who argued that the mind's supposedly clear understanding 
of a chiliagon was merely verbal and so just as “confused” as that of the 
image and that it involved at least an indistinct picture of a figure with 
many angles (AT VII 330-331). Descartes responded that since we can 
know many things most clearly and distinctly about it, it cannot be per- 
ceived either confusedly or merely in name. We have an understanding of 
the whole figure even if we do not imagine the whole. These phenomena 
of awareness show that understanding and imagination differ not just in 
degree in a single mental power but as two completely different modes of 
operation. "For which reason in intellection mind uses itself alone, but in 
imagination contemplates corporeal form. And although Geometric fig- 
ures be entirely corporeal, nevertheless, with respect to them these ideas 
through which they are understood, when they [= the ideas] do not fall 
under imagination, are not to be considered corporeal" (AT VII 384-385; 
note the biplanarity of idea and figure). Thus one has a criterion of the 
difference: intellection is easier than imagination and is recognized in its 
uniqueness by a process and by results that are different from those of the 
corporeally dependent imagination. 

Descartes therefore seems ready to argue that we know not just number 
apart from imagination but also geometry. Gassendi was right to detect 
ambiguity here, for what can it possibly mean to understand a chiliagon in 
complete and utter abstraction from imagination, not merely without a 
distinctly conceived thousand-sided figure in phantasia but without any 
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figure or even any sense of spatiality at all? In the period of the Regulae, 
Descartes might himself have considered this to be a monstrosity of badly 
applied intellect, the situation par excellence wherein by not imagining 
things concretely the intellect affirms absurdities. 

Can the mind have a concept of extension without any form of imagi- 
nation whatsoever? In answering we need to be careful not to take Des- 
cartes's self-understanding in a more extreme sense than he intended. 
Earlier in the “Fifth Replies," Descartes insists that 


I also often distinctly showed that mind can operate independently of the 
brain; for naturally no use of the brain can be for understanding purely, but 
only for imagining or sensing. And although when imagination or sense is 
strongly accessed (as happens when the brain is disturbed) the mind is not 
free for easily understanding other things, we nevertheless experience that 
when imagination is less strong we often understand something quite differ- 
ent from it: as when in the midst of sleeping we notice we are dreaming, 
there is a certain need of the imagination so that we be dreaming, but that 
we notice we are dreaming requires only intellect. (AT VII 358-359) 


In the Aristotelian-Scholastic theory of knowing by abstraction from 
phantasms there was virtual unanimity that knowing proper (i.e., the activ- 
ities of intellect and discursive reason) was not the operation of any organ, 
but that was not to say that in human beings one could know without the 
assistance of the organs that produced the phantasm. Descartes is not ar- 
guing differently in this passage. Clearly he does not mean that we can 
notice and understand that we are dreaming in the complete absence 
of dreaming—quite the contrary—but that there is nothing at all in the 
activity of the brain, or of imagination as the having of traces in phanta- 
sia, that is itself a form of knowing or the proper instrument or organ of 
knowing. Knowing belongs to intellect alone.’ This is also one of the les- 
sons of the piece of wax example at the end of the Second Meditation: we 
have become accustomed since childhood to think that we see things like 
the piece of wax with our senses, but nothing in the senses knows or per- 
ceives the wax as wax. The imagination, although it can conceive different 
appearances that the wax might assume, cannot embrace the indefinite, 
seemingly infinite variety that is possible. Only the intellect is powerful 
enough to conceive the unity of substance through all the appearances and 


8. Of course, Descartes went much farther toward the location of intellect in an organ 
than would have been acceptable to most Aristotelians by claiming that the soul was particu- 
larly situated in the pineal gland. One should notice that the distinction between the uses of 
intellect and imagination that Descartes makes in the passage is similar to the acts of intellect 
“on its own” in the Regulae, when intellect is used to set up a problem in initial terms and to 
conceive negations. See chap. 5, Sec. G, above. 
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possibilities, and it is intellect itself that perceives the existence of more 
possibilities than I have ever sensed or imagined. 

The intellect transcends the limitations of sense and imagination, and 
the ability of the mind to imagine beyond the already or previously given 
depends on this transcending power. The proper objects of intellect are 
the things that it can perceive even in sensibles and imaginables that do 
not belong per se to those sensibles and imaginables: the ideas of the es- 
sences of things (like the waxness of the wax) and the eternal truths. So, 
for example, when we see that one piece of wax is larger than another, 
and a third is larger than the first, we are "seeing" these things by virtue of 
intellect, not of sense or imagination, and seeing that the third is larger 
than the first as a consequence of the first two perceptions is a judgment 
of will based on a clear seeing by intellect. We of course can also note, in 
turn, the principle of transitivity (If C is greater than B and B is greater 
than A, then C is greater than A), which is properly speaking even far- 
ther removed from the particular sensations and imaginations, although 
the principle can be expressed through things in imagination and in the 
external world. These truths are graspings by the will-oriented intellect, 
graspings that are intrinsically shapings or informings of the mind, that is, 
thought-graspings. Another, more intellectualistic rather than voluntaris- 
tic way of putting this is that the appearances of things are illuminated by 
the light of reason that God has made part of our fundamental nature and 
that is the essence of us insofar as we are perceiving beings. 

Thus it becomes evident why Descartes insisted that the eternal truths 
exist in the mind alone. This does not mean that the external world is in 
no way touched by the eternal truths (as though physical objects do not 
obey the principle of transitivity with respect to large and small) but that 
to find the principle one must look to the mind. There is no principle- 
thing "out there." The exhibition of the principle can take place through 
things that are "out there," but the only place that exhibition (or appear- 
ance) genuinely occurs is in mind. 

The positions of the Regulae and the Sixth Meditation on intellect and 
imagination are not so far apart, then. The Sixth Meditation does not in- 
tend to investigate imagination for its own sake but tries to determine 
whether imagination as a faculty of mind is sufficient to establish the exis- 
tence of something corporeal. The first task is to assure that it is distinct 
from intellection: that is what the chiliagon example accomplishes. The 
second is to use this difference to establish that something different in na- 
ture from intellect actually exists. Imagination unaided by sense makes this 
no more than probable. "Although I investigate everything accurately, nev- 
ertheless I do not yet see that any argument can be drawn from the dis- 
tinct idea of corporeal nature that I discover [orinvent] in my imagination 
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that necessarily concludes that body exists" (AT VII 73).? While noting 
that I can imagine things that are perceived even better by sense, like 
color, sound, odor, and pain—whereupon the meditation proceeds to in- 
vestigate sense—Descartes remarks that these things go beyond the im- 
agery of "that corporeal nature that is the object of pure Mathesis" (AT 
VII 74). This repeats the formula ‘pure mathesis’ that occurred shortly 
before, at the end of the Fifth Meditation: *Now indeed innumerable 
[things], some about God himself and other intellectual things, some also 
about all that corporeal nature that is the object of pure Mathesis, can be 
plainly known and certain for me" (AT VII 71). 

The Fifth Meditation, which is titled ^Of the essence of material things; 
and again of God, that he exists," takes as an example of the ideas of 
things other than God and myself ("insofar as they are in my cogitation" 
and in order “to see which of them are distinct, which confused") the imag- 
ination of quantity. “Namely, I distinctly imagine quantity, which philoso- 
phers commonly call continuous, or the extension in length, breadth, and 
depth of this quantity or, better, quantified thing; I number in it various 
parts; I assign any magnitudes, figures, positions, and local motions to 
these parts, and any durations to these motions" (AT VII 63). It is in imag- 
ination, then, that we have a distinct notion of that nature that is the es- 
sence of mathematics and physics, extension. Once I imagine quantity— 
which, if we draw in advance on the explicitation of the actions of will in 
the post-Meditations period (see Secs. D and E, below; this explicitation is 
in conformity with the dynamic mathematical imagination of Le Monde), is 
an action of the will in phantasia perceived according to the idea of exten- 
sion—I can make further active graspings of it, articulating extended quan- 
tity in ways that appear under the idea-forms of number, magnitude, figure, 
position, motion, duration. 

But again the question intrudes: How, then, can Descartes assert that 
he has a clear and distinct understanding of a figure like the chiliagon 
without an image? Although it is possible that here lies an ultimate unin- 
telligibility, there is a more charitable interpretation. Descartes grants in 
the Sixth Meditation that, “on account of the usage of always imagining 
something whenever I cogitate about a corporeal thing, I perhaps repre- 
sent to myself some figure confusedly" (AT VII 72); thus in thinking a chil- 
iagon I might represent to myself an image that is no more appropriate 
to a chiliagon than to a myriagon. The passage does not necessarily imply 


9. This reasoning suggests that necessity in mathematics does not ordinarily require ar- 
gument but can get by with the clear seeing of intuitus. The kind of necessity required for 
the certain existence of bodies must come from arguments, not just the intuitus-seeing of 
corporeal images. For passages relevant to this distinction, see the preface to the French edi- 
tion of the Principles (AT IXA 2) and the conversations with Burman (AT V 176-177). 
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that this use or custom is inessential to thinking about corporeal things, 
nor that extension is hereby confusedly imagined; in fact, it would appear 
instead that extension is imagined'as such in this custom of cogitation, 
only it is not carefully articulated by the mind's distinct attention to its 
parts. Moreover, this absent articulation into figural parts, which to be 
present requires that the acies mentis, the sharp edge of the mind, be ap- 
plied so that the sides, the angles, and the area are grasped simultaneously 
(all which would demand a great effort of the soul in the activity of imag- 
ining), is not necessary for understanding the pentagon or the chiliagon 
in distinction from other figures. Even in the Regulae the thought that a 
chiliagon is not a myriagon would be accomplished by intellect, not imagi- 
nation. The intellect is in principle capable of making such articulations 
and such distinctions of number—or, to emphasize the activity, of articulat- 
ing and numbering—but this capacity far outstrips the ability of a human 
being to actually, completely, and distinctly carry out the articulation in a 
present image. To produce a clearly and distinctly perceivable geometri- 
cal image, the imagination must constitute a real figure that embodies in 
concrete form an implication and intrication of natures, both simple and 
complex. The human ingenium is often not up to the task. Neither is the 
intellect, but its task is the different one of grasping limited aspects that 
need virtual rather than concrete realization.!? 

These possibilities of applying the sharp edge of the mind—even the 
possibility of distinctly conceiving spatiality or extension in pure form, as 
was done at the beginning of the sixth part of Le Monde—amount to no 
less than ideas in their innateness. When Descartes pointed out to Hobbes 
that calling an idea innate did not mean that it was always showing itself 
to us, "but only that we have in ourselves the faculty of eliciting it" (AT 
VII 189), he was pointing to, without naming, this will-based power of 
drawing the forms of cogitation out of ourselves and applying and distin- 
guishing them appropriately. All ideas as perceived are given their fun- 
damental form by God's institution of our nature; those that we control— 
as opposed, for example, to the sensations of the external world that we 
do not control, although even they appear in accordance with the institu- 
tion of our nature—we can summon forth at will (although how the willing 
is perceived is again a matter of the institution of our essence as thinking 
things and our nature as human beings).!! In this sense, we *have" the idea 
of extension in the purely spiritual power of the will to elicit it, even when 
there is nothing that we are actively imagining, and all the articulations of 


10. It would doubtless be fruitful to consider this distinction of Descartes in light of the 
Scholastic distinction between first and second intentions. 

11. See Sec. C, below, on the distinction between our essence as thinking things and our 
nature as human beings. 


THE ACTIVITY OF THOUGHT 251 


which that willing is capable can, in some way, be perceived by the mind 
even in the absence of an image. 

The Fifth Meditation implicitly explains this, since, as an investigation 
of that corporeal nature that is the essence of pure mathesis and of mat- 
ter, it is working in what Descartes understands as the distinct realm of 
imagination. The meditation discovers in extension not merely that things 


thus viewed in general are to me plainly known and transparently seen, but 
beyond this also by attending I perceive innumerable particulars about fig- 
ures, about number, about motion, and similar things, the truth of which is 
so open and in agreement with my nature, that provided that I first uncover 
these things, I seem not so much to learn something new as to be reminded 
of things that I already knew before, or to turn for the first time to these 
things that were long in me, although I had not before turned the gaze of 
the mind to these. (AT VII 63-64) 


That is, extension is so constituted (by God) that having the general idea 
of it (in imagination), or further articulating it in accordance with "true 
and immutable natures," as the next paragraph calls them, is implicit and 
in perfect agreement with my nature. These natures or essences are ways 
in which I take hold of or conceive extension because my nature was cre- 
ated by God precisely as it is—in accordance with the eternal truths, as 
Descartes reminded Mersenne in 1638. 

Once we understand these natures or essences and how they implicitly 
contain what we do not immediately perceive, we can argue by analogy 
that just as a triangle has certain properties and not others, even when 
we are not attending to them, so does God have the property of existence; 
the truth of existence is involved in the very idea of God, just as the truth 
of the relations demonstrated by a geometrical theorem is involved in the 
very idea of a geometrical object. These involvements are imposed by the 
essences, not by an arbitrary act of mind. 

In the Fifth Meditation, Descartes responds to an issue that had been 
raised by Rule 12: whether things as grasped by the mind are like real 
things, and whether error is a matter of the mind's miscomposing ele- 
ments (the natures of the Regulae) that are true in themselves. As thinker I 
cannot guarantee the truth of what my mind puts together, but the con- 
stancy of the implications of truths in something elementally given to me 
by nature, even when I do not attend to those implications, assures me that 
some combinations of natures are simply given as such. The Regulae had not 
reached the level of thought at which this could be settled. It had only an- 
alyzed as natures the ways of grasping things and postulated that complex 
natures were in some way composites of simple natures; some complex 
natures. might be necessary, others contingent, some might come about 
through impulse, others through conjecture, yet others through deduction 
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(AT X 421-424). The basis for these distinctions was not made thematic, 
however. The Regulae in its method had even allowed wide latitude to the 
cognitive use of fictions for imagining artificial dimensions along which 
things could be grasped in the process of problem solving. Natures in the 
Meditations, however, are no longer aspects or axes along which things can 
be compared, evaluated, and arrayed, but natures in the sense that Rule 5 
had dismissed: natures as the essences of existing things. 

The later philosophy can nevertheless be viewed as retaining a crucial 
element of the Regulae's conception of natures as aspects. Aspects are used 
in order to isolate essences, which, to be precise, are (except in the case 
of God) potentially existing essences.!? The Meditations in particular shows 
how one can distinguish the corporeal aspect from the noncorporeal as- 
pect precisely by attending to the inability of the corporeal aspect to en- 
compass or even to exhibit the aspect 'thought'. This can be recognized 
only through the direct experience of actual thought (in meditation), pre- 
eminently in the act of doubting the existence of everything, even of the 
doubt itself. The potentially existing essences must be enacted in cogi- 
tation, and in cogitation the mind is capable of comparing and distin- 
guishing what is similar and what is different, though without the strict 
determination of proportion that had been the goal of the Regulae. The 
enactment of the cogito, for example, is viewed under the three aspects of 
ego, thought, and being, which are nevertheless inextricably united in the 
experience of the actuality. Exploring this actuality opens up a more dis- 
tinct notion of the thinking aspect as it is wholly contained in the act of 
the thinker (distinct first of all from body, but secondarily distinguished 
into the different kinds or aspects of thinking), and the exploration of 
this actual thinking and its thoughts opens up the new dimension of its 
inability to account for its own existence (under the aspect of cause). The 
causal aspect then opens up the route to the experience of the necessity of 
the unlimited perfection of God as the only support for the actual thing I 
have experienced myself to be in the course of meditation.!? 

Thus the kind of aspectual analysis of things introduced in the Regulae 
produces a way of arriving at an experience of the synthesis of the aspects 
in realities (not in fictions made up by cogitation), and these syntheses 
(the thinking ego, for example) lead in turn to new aspects that point to 
the ultimate synthesis of all, God. "For certainly I understand in many 
ways that that [idea of God] is not something fictitious depending on my 


12. Compare what the Principles has to say about attributes in pt. 1, pars. 51-58, AT VIIIA 
24-27. 

13. In the intellect’s discovery that it is finite, and through this the recognition of posi- 
tive infinity, there is an analogy to the power of the intellect in the Regulae: it is the only fac- 
ulty capable of recognizing the positive truth expressed in negation. 
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cogitation, but the image of a true and immutable nature” (AT VII 68). 
That Descartes called this idea an image is not surprising in view of what 
he told Hobbes, that ‘idea’ indicates the forms of the nonexistent divine 
faculty of phantasia. More significant, it means this: that the idea is like 
an image, an informing of a perceptive power, that reliably refers to and 
derives from a synthesis that is naturally instituted, that is, a true and im- 
mutable nature. The idea is-to the nature as the image is to the corporeal 
reality. Both ideas and images are fundamental looks or aspects of things 
that bear the likenesses of their originals. That these aspects themselves 
are susceptible of a consistent and reliable unpacking of involvements and 
implications (ideas opened up by their aspects), their complexity of truth, is 
the surest mark of their bearing resemblance to the corresponding reali- 
ties. For the mature Descartes, thought is articulated by ideas just as imagi- 
nation is articulated by figuration, and all thought, having an idea and an 
object to which that idea refers (by virtue of its objective reality the idea 
points both to its existence as an essence and to possible and real individ- 
ual instantiations), is intrinsically biplanar—this in a sense even more fun- 
damental than in the Regulae, which was satisfied with a more speculative, 
that is to say, hypothetical, biplanarity. 


C. IMAGINATION IN THE MEDITATIONS: 
THE ACTIVITY AND PASSIVITY OF THOUGHT 


The Meditations tells us both that imagination is not required for my es- 
sence, for the essence of my mind (AT VII 73), and that it is in accordance 
with, proper to, “consentaneous” with my nature (AT VII 64). There is no 
contradiction because of the precise qualifications made and implied in 
the terms used. Imagination is not required for my essence, that is, my 
essence insofar as I am a thinking thing and “insofar as it [= the force of 
imagining] differs from the force of understanding." Because I, the medi- 
tator, have seen that my thinking is distinctly conceivable without the as- 
sumption of the existence of any real corporeal thing in it or connected 
with it, and because I have managed to think my being (or possible non- 
being) deliberately and prolongedly in arriving at the truth of "Sum, ex- 
isto," I clearly and distinctly see that my thinking as thinking does not 
have any intrinsic, essential dependence on the corporeal. Having later, in 
the Sixth Meditation, noted that imagining a chiliagon requires an effort 
additional to that of conceiving it intellectually, I clearly and distinctly know 
that the power of imagining is not identical with the power of understand- 
ing, that the two are separable in principle. Imagination is not essential 
to thinking as thinking. Yet imagining is so natural to me as the being I 
am that there is nothing in it repugnant to my essence as thinker; further- 
more, although this is not taken up thematically in the Meditations itself (see 
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"Appendix to Fifth Objections and Replies," AT VII 213), imagination is 
crucial to me as a human being, that is, as that union of body and soul 
that, although it is strictly speaking unintelligible to me, is constantly evi- 
denced by daily life. Thus imagination is not essential to my thinking as 
thinking, but it is proper to my nature as a thinking, breathing, acting 
human being. This nature is, of course, the realm of what Descartes had 
in the Regulae called ingenium. 

The Regulae ad directionem ingenii had investigated the knowing powers 
of the human being, an investigation called the noblest task for cognition, 
a task that had to be undertaken once in each person's life. The Medita- 
tions, although it appears under the guise of a metaphysics or first philoso- 
phy, takes on its metaphysical significance precisely by exploring the ca- 
pabilities and limits of the sensitive and cognitive powers. Indeed, it is in 
essence a psychological, anthropological metaphysics, a metaphysics based 
in the direct evidence of the activities and receptivities of the human being. 

In comparison with the Regulae however, the Meditations is less san- 
guine about knowledge and wisdom. The Regulae had been undertaken in 
the confidence that anything we know is known with the same certitude 
as every other item of knowledge. Even though extended deductions and 
enumerations could strain the capacities of human ingenium, in princi- 
ple all knowing was equal in certitude. The Meditations, by beginning with 
skepticism, introduces at the outset a criterion of differential dubitability— 
some things are more doubtful than others—that suggests the existence of 
differential knowability as its inverse. Depending not so much on a net- 
work of interrelated things and natures as on a hierarchy of certainties, 
the Meditations establishes God as most knowable of all, the self somewhat 
less so (and dependent on God); least knowable are sensations, which are 
more for the sake of preserving self than of truth. 

This is not to say, however, that the Regulae is not in several ways a 
prerequisite to a Meditations-like outcome. For one thing, the Regulae es- 
tablished for Descartes the primacy of the phenomenological space of the 
conscious appearances, and in the first instance a correlated cognitive 
primacy of the space of imagination. By deciding to base knowing on the 
comparison with respect to the more, the less, and the same of things as 
they are grasped by the mind, he set out on the way of ideas that was a 
basic characteristic of his later philosophy, indeed of modern epistemol- 
ogy. Second, the Regulae set up strict criteria for knowing by giving pride 
of cognitive place to the clear grasp of things in intuitus and the derivative 
but nevertheless foundational thought-motion of deduction. Third, it raised 
the question (answered positively there) of the cognitive relevance of the 
senses and imagination to knowing. Fourth, it culminated in the postula- 
tion of an omnipresent active force in all cognitive operations, the vis cog- 
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noscens. And, fifth, it came to the threshold of the metaphysical problem, 
specifically over the issue of what natures are and whether they are in 
things in the same way that they are in minds. 

There is a sixth prerequisite that has immediate relevance to the ques- 
tion of the imagination in the Meditations. The Regulae had argued for the 
primacy of imaginative techniques in the process of knowing, in the mo- 
tion of thought; although the knowing force could act on its own, as pure 
intellect, any object of thought that in any way involved participation in a 
nature could be represented by a proportionalizing and serializing mathe- 
sis universalis. 

The Meditations would seem to teach the near-irrelevance of the imagi- 
nation to the most profound philosophical tasks. Yet it is easy to underesti- 
mate the degree to which even the Meditations is favorable to and depen- 
dent on the imagination (even imagination conceived in the narrow sense 
as the capacity for entertaining corporeal images). In the Regulae, imagi- 
nation was the work of the knowing force in the phantasia organ; it was 
the dynamic production, reproduction, and transformation of images. If 
we emphasize this active character of imagination, then the work of imagi- 
nation in the Meditations appears pervasive. 

It is almost obvious, once pointed out, that the entire First Meditation 
is an exercise in imagination punctuated by insights of intellect into what 
the exercise reveals. Descartes first recalls his sensations, how they have 
worked and failed. He conceives what it would mean to doubt his physical 
presence sitting before the fire by "doubling" his view of it: he experiences 
it, and he imagines himself experiencing it as real although the reality is 
fallacious, for example, by imagining how a madman might experience 
the world. He recalls the unreality of dreams and thereupon reimagines 
his experience as a dream, then reviews the contents of the dream to see 
whether some part of it remains substantial. He imagines a deceiving God, 
alternatively a less than omnipotent Nature, that deceives him or makes 
him subject to error. Finally he concludes with the marvelous imaginary 
fiction of the malign demon that devotes all its efforts to making him err. 

There is indirect testimony in Adrien Baillet's 1691 biography of Des- 
cartes that not only supports taking the First Meditation as imaginative but 
also suggests that the entire work is conceived according to the model of 
imagination. According to Baillet's marginal note, Descartes's close friend 
Claude Clerselier recorded in a memoir something told him by his brother- 
in-law, Hector-Pierre Chanut, who helped arrange Descartes's invitation to 
the court of Queen Christina of Sweden. Descartes “had often explained 
in conversation" that he “had never employed but very few hours per day on 
thoughts that occupy the imagination, and very few hours per year on those 
that occupy the understanding alone." 
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M. Chanut referred the first thoughts to meditation, for which M. Descartes 
wanted, according to him, one to give few hours per day; and the second to 
contemplation, in which our philosopher did not deém it necessary to employ 
many hours in an entire year, nor even in all one's life. According to this idea, 
M. Descartes called the works of the imagination meditation, and those of the 
understanding, contemplation. (AT X 203; emphasis in original) 


Chanut's report bears more than superficial resemblance to a passage in 
the 28 June 1643 letter to Princess Elizabeth, which resemblance strength- 
ens its credibility. In that letter Descartes begins by asserting that there are 
three kinds of primitive notions: those of soul, those of body, and those of 
the union of the two. Only pure understanding conceives soul; body can *be 
known by understanding alone, but much better by understanding aided 
by imagination"; the primitive notions of the union of body and soul are 
known obscurely by understanding, even with the help of imagination, but 
they are known “very clearly by the senses.” Metaphysical thoughts exer- 
cise pure understanding and familiarize us with soul; mathematics, exer- 
cising principally the imagination, enables us to form very distinct notions 
of body. "Finally, it is in the uses of life and ordinary conversations, and 
in abstaining from meditating and studying things that exercise the imagi- 
nation, that one learns to conceive the union of the soul and the body." 
He goes on to assert that the chief rule he has always observed in life is 
this: 


that I have never employed but very few hours, per day, in thoughts that oc- 
cupy the imagination, and very few hours, per year, in those that occupy the 
understanding alone, and that I have given all the rest of my time to the re- 
laxation of the senses and the repose of the spirit; I even count among the 
exercises of the imagination all serious conversations and everything which 
requires having attention. (AT III 691—693) 


The two passages taken together create an ambiguity about imagina- 
tion's role in meditation. The passage, in Descartes's own words, from the 
letter to Elizabeth does not directly align metaphysical thoughts with med- 
itations, but the alignment appears to be suggested by parallelism. After 
assigning (1) metaphysical thoughts and soul to pure understanding, and 
(2) mathematics and body to imagination, he gives the conception of the 
union of body and soul to the senses, especially in the ordinary practices 
and conversations of life. He expressly excludes from the latter (1) medi- 
tating and (2) studying things that exercise the imagination. The exclu- 
sion of meditation thus seems to correspond to an exclusion of meta- 
physical thoughts, and the exclusion of the study of things exercising the 
imagination to an exclusion of mathematics. But if for Descartes it literally 
goes without saying that conceiving the union of body and soul is not facil- 
itated by metaphysics, then it is unlikely that meditation corresponds to 
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metaphysical thoughts. Moreover, it is just as easy to read "abstaining from 
meditating and studying things that exercise imagination" as meaning that 
one must abstain from meditating on those things that exercise the imagi- 
nation as well as abstain from studying them. This reading is all the more 
defensible in that Descartes calls serious conversation and everything re- 
quiring attention exercises of imagination. In that case the ‘metaphysical 
thoughts’ that exercise pure understanding would refer to metaphysical 
thoughts as achieved and contemplated (the objects of Aristotle's theoria), 
rather than to the thoughts actively pursued by a mind engaged in a dis- 
cursive search for metaphysical truths. 

Chanut's report as narrated by Baillet may thus be quite accurate: ‘Med- 
itation' was used by Descartes to indicate an exercise of the imagination. 
This would not be an altogether extraordinary thing for an educated and 
well-read man of the seventeenth century to say, for the work of the imagi- 
nation has long had a key role in the great meditative traditions of West- 
ern Christianity. In the Middle Ages the cardinal formulation of the psy- 
chology of meditative and contemplative practice came from the School 
of St. Victor in Paris, especially in the writings of Hugh of St. Victor and 
his successor, Richard of St. Victor. Their teaching was advanced by Aquinas 
in the “Treatise on Contemplation” of the Summa theologiae,!* and it was 
still canonical for the Jesuits of the late sixteenth and early seventeenth 
century as they developed their understanding of spiritual exercises.!5 

Hugh defined meditation in the most general sense as a species of cogi- 
tation: "a repeated cogitation that investigates the mode and the cause 
and the reason of every single thing. Mode: what it is. Cause: why it is. Rea- 
son: in what way it is.” In “De modo dicendi et meditandi,” Hugh gave 
a fuller statement about meditation and the specific role it plays in the 


14. Summa theologiae, Ilae IIa, qq. 179-182, esp. q. 180, art. 3, obj. 1 and ad 1. Aquinas 
cites approvingly Richard's statement that "contemplation is the rational soul's perspicuous 
and free beholding [contuitus] of the things being examined; meditation, however, is the ra- 
tional soul’s intuition [intuitus] occupied in the search for truth; whereas cogitation is the 
rational soul's looking [7espectus] that is prone to wander." 

15. S.v. “Meditation,” Historisches Wörterbuch der Philosophie, 5:963; and Dictionnaire de spiri- 
tualité, 1:819. The latter shows that the participants in the Jesuit debate over the relation be- 
tween imagination, cogitation, meditation, and Ignatian "application of the senses" for the 
most part simply accepted the Victorine framework as a given. For a discussion of the nature 
of Jesuit spirituality and the role of imagination therein, consult Antonio T. De Nicolas, 
Powers of Imagining: Ignatius de Loyola. A Philosophical Hermeneutic of Imagining through the Col- 
lected Works of Ignatius de Loyola with a translation of these works, foreword by Patrick Heelan, S.J. 
(Albany: State University of New York Press, 1986). 

16. Hugh of St. Victor, “De meditatione,” in Six Opuscules Spirituels, ed. Roger Baron, 
Sources Chrétiennes, no. 155, Série des Textes Monastiques d’Occident, no. 28 (Paris: Edi- 
tions du Cerf, 1969), 44. It appears in Migne, Patrologiae Latinae, 176: 993-998, under the 
title “De meditando seu meditandi artificio." 
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general economy of psychic activity, quite apart from any specific object, 
religious or otherwise. 


Cogitation is when the mind is passingly touched by the notion of things, 
when the thing itself is presented immediately to the rational soul by its im- 
age, either coming in by sense or arising from memory. Meditation is the 
assiduous as well as sagacious reconsideration of cogitation, striving to ex- 
plain something obscure, or probing to penetrate something hidden. Con- 
templation is the rational soul's perspicacious and free intuition [intuitus] 
into things needing examination that are diffused all about.!” 


In this passage meditation is more than just a species of cogitation. It 
stands intermediate between cogitation and contemplation. Cogitation and 
meditation are alike in being discursive powers of the rational soul or mind 
(animus); contemplation is immediately apprehensive (intuitive). All three 
stand in relation to the central manifold of sensory and memorative expe- 
rience. Cogitation begins with the sensory and memorative images of things, 
in the presence of which the mind is touched by a notion (or concept); 
reconsideration of these cogitations with the aim of discovery constitutes 
meditation; and the recognition of something fundamentally unifying or 
pervading the manifold is contemplation. 

These psychological conceptions were in fact implicitly rooted in the 
basic psychophysiology of the internal senses and the use of the imagina- 
tion by intellect in both its discursive practice (ratio) and its immediate ap- 
prehensions (intellection). Richard of St. Victor, who followed Hugh's psy- 
chology closely, was, even more than Hugh, the acknowledged master of the 
theory of contemplation, especially in the works Benjamin Major and Ben- 
jamin Minor. In the Benjamin Major, he remarks that “cogitation [is] from 
imagination, meditation from discursive reason, contemplation from intel- 
ligence.”'® Thought, cogitation, begins with the image; the image's presence 
passingly touches the mind with notions. This would appear to be at least a 
component of the classic function of the vis cogitativa in rendering judg- 
ments about particular things, that is, in moving from mere registration 
of sensations to judgments like "That's a tree." Meditation then recurs to 
these image-induced cogitations in a discursive search for truth. Finally, the 


17. "De modo dicendi et meditandi," Patrologiae Latinae 176: 875-880; see p. 879. The 
Dictionnaire de spiritualité, 10:912, does not regard this work as Hugh's, but there is an almost 
identical statement in the certainly authentic “Nineteen Homilies on Ecclesiastes," Patrologiae 
Latinae 175: 116—117 (where, in particular, intuitus is replaced by contuitus). 

18. Migne, Patrologiae Latinae, 196: 66. On the roles Richard ascribes to imagination in 
the different stages of meditation and contemplation, see Raymond D. DiLorenzo, “Imagi- 
nation as the First Way to Contemplation in Richard of St. Victor's ‘Benjamin Minor,’” in 
Medievalia et Humanistica, n.s., no. 11, ed. Paul Maurice Clogan, 77-98 (Totowa, N.J.: Row- 
man and Littlefield, 1982). 
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mind is blessed with a penetrating look that recognizes unity in the diver- 
sity of the meditated cogitations. 

Although Hugh and Richard had theological purposes, their formula- 
tion of the psychology of imagination, cogitation, meditation, and con- 
templation is perfectly general, true for all objects of the mind. In this 
sense, Descartes's First Meditation is quite strictly meditational.!? For ex- 
ample, by calling to mind images of myself seated by a fire, wearing a win- 
ter dressing gown, holding a piece of paper in my hands—images that 
have touched the mind with notions—I reflect and re-reflect on how I or 
anyone else might doubt that these things, my hands, my whole body are 
here. In the course of this I gain various insights into the source of my 
conviction; other notions occur to me, stirred by other images and cogita- 
tions (“How would a madman judge all this?”), until it occurs to me that 
in sleep something happens almost every night that is quite similar to the 
mad experience as I have imagined it. And so forth. Worries over the cer- 
tainty of mathematics of course count as both meditation and imagina- 
tion, since for Descartes mathematics and the essence of materiality exer- 
cise the imagination in purest form. 

We perhaps begin to see why Descartes told Elizabeth that serious 
conversations and matters requiring attention count among exercises of 


19. For some key interpretations of Descartes's Meditations as having roots in religious 
traditions, see Etienne Gilson, Etudes sur le role de la pensée médiévale dans la formation du systéme 
cartésien, Etudes de Philosophie Médiévale, no. 13 (Paris: J. Vrin, 1930), 186-187; Pierre Mes- 
nard, "L'Arbre de la sagesse," in Descartes, Cahiers de Royaumont, Philosophie, no. 2, 336- 
349 (Paris: Editions de Minuit, 1957), and the discussion following between E. W. Beth and 
Martial Gueroult, pp. 350-359; Amélie Oksenberg Rorty, ed., Essays on Descartes’ "Medita- 
tions" (Berkeley, Los Angeles, and London: University of California Press, 1986), especially 
the first three essays: Rorty's “The Structure of Descartes’ Meditations” (pp. 1-20), L. Aryeh 
Kosman’s “The Naive Narrator: Meditation in Descartes’ Meditations” (pp. 21-43), and Gary 
Hatfield’s “The Senses and the Fleshless Eye: The Meditations as Cognitive Exercises” (pp. 
45-79); and Bradley Rubidge, “Descartes’s Meditations and Devotional Meditations,” Journal 
of the History of Ideas 51, no. 1 (1990): 27-49. For more general reflections on the medieval 
and early modern use of imagination for meditative purposes, see David Freedberg, The 
Power of Images: Studies in the History and Theory of Response (Chicago: University of Chicago 
Press, 1989), 161-191. 

There is also a small body of literature on doubt as an exercise of imagination. Especially 
important are Debra B. Bergoffen, “Cartesian Doubt as Methodology: Reflective Imagination 
and Philosophical Freedom," in Freedom, ed. George F. McLean, Proceedings of the American 
Catholic Philosophical Association 50 (19776): 186-195; and Bernd Rathmann, "L'Imagination 
et le doute: Essai sur la genése de la pensée cartésienne," Papers on French Seventeenth-Century 
Literature 8, no. 15 (1981): 57-73. For an authoritative, standard interpretation of imagina- 
tion in the Meditations, see Martial Gueroult, Descartes’ Philosophy Interpreted according to the 
Order of Reasons, trans. Roger Ariew. 2 vols. (Minneapolis: University of Minnesota Press, 1984- 
1985), 2: 29-33. For an analysis of competing trends and innovations in the understanding 
of meditation in early seventeenth-century France, see Mino Bergamo, L’Anatomia dell'anima: 
Da Frangois de Sales a Fénelon (Bologna: Il Mulino, 1991). 
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imagination. Throughout his career Descartes had understood mathemat- 
ics as preeminently the mathematics of proportion, and his universal mathe- 
matics was conceived as based in the strictly proportional participation of 
things in natures (in the mature philosophy, the participation was limited 
to the nature extension and its proper modes; in the earlier philosophy, 
he had conceived the natures more broadly). In some of his initial en- 
counters with the power of imagination, however, for example, in his dreams 
of 10-11 November 1619 and in the imagery of poets, he recognized an 
intellectual use of corporeal things to figure spiritual things: symbols, anal- 
ogies, intellectual images. This intellectual use was analogical to the use of 
figures to conceive corporeal things. Serious conversation and study, which 
certainly describe the First Meditation, especially insofar as it is a conversa- 
tion of the meditator with himself, appear to be a logical extension from 
the intellect's use of images to its use of words. This extension would have 
been facilitated by Descartes's reconception of the problem of the possible 
resemblance of image and imaged around 1630 (and expressed in both 
Le Monde and the Dioptrics) in terms of the basic nonresemblance of words 
to their objects. Nevertheless, words summon to mind various kinds of fig- 
ures and ideas, and in the Regulae, Descartes had introduced the use of let- 
ters to stand for images. Therefore serious conversation and study can be 
conceived as a kind of imagining more commonplace than that of geome- 
try and poetry, as the most frequently occurring form of discursive reason 
applied to the full range of human concerns. If Descartes conceived them 
as imaginative by a kind of analogy, it is not the first time, nor will it be the 
last, that we catch him in this type of argument. 


D. WILL, IMAGINATION, DOUBT: 
GRASPING THE OBJECT OF THOUGHT 


Everyone knows that the Meditations begins with doubt, or rather with the 
meditator's reflection that he has taken false things for true, and that this 
becomes a reason for wondering about the firmness of the rest of his 
knowledge. In general, the meditator motivates his doubt not by anything 
intrinsic to a particular experience or memory (i.e., there is not a *mark" 
attending experience that immediately signs it as true) but by reflecting 
that he has judged the same thing differently according to different con- 
siderations: for example, the building that from a distance looked round 
turns out to be square close up. Although we ordinarily assume that the 
close-up look that contradicts the distant one is veridical, all that matters 
for motivating doubt is that we recognize there are contradictory, though 
each in its own way apparently justified, judgments about the same thing. 
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In Hugh of St. Victor's tripartite scheme, these opening moves of the 
First Meditation are quite clearly meditation, that is, a reflection on or 
reconsideration of thoughts (cogitationes) arising either directly from the 
world by way of sense or indirectly by way of memory. What we have ex- 
perienced in sense is now thought from the new perspective of having 
doubts. Thus the First Meditation is cogitatively biplanar. Perhaps it is even 
multiplanar, if the recursion of cogitation to what it has previously thought 
always introduces a new plane (thus one might recursively wonder about 
the doubt about the shape of the distant tower). For now, however, we can 
be satisfied with just the two planes. 

Let us focus more intently to see what is at issue. Suppose at this mo- 
ment you are gazing out a window at a distant building, a tower on the 
horizon. There is a haze, so that aerial perspective blurs the sharpness 
of detail. You drive past that tower every day on the way to work, so you 
know it has, say, a hexagonal cross section. While gazing at it now you won- 
der why it looks the way it does and struggle to recall its appearance on 
bright, clear days without haze. You try to summon up a bit of your college 
physics to see whether there is some principle that can explain why what is 
really angular looks rounded, and you try to imagine scenarios not previ- 
ously experienced—at least not as far as you can remember. 

It seems to me phenomenologically right to say that in this mental activ- 
ity we are directly experiencing the biplanarity of thought—or, to put it in 
terms appropriate to this study, the frequently shifting biplanarity of the 
cogitative process. While you are looking at the horizon you are also won- 
dering, that is, meditating, and in consciousness the sense perception and 
the wondering are taking place at different levels. It is difficult to hold too 
many different things in mind at different levels, however. For example, 
you can think about the view from up close as you look into the distance, 
but at that moment the doubting is displaced by a comparison. The situa- 
tion is perhaps triplanar now, with the doubting thinker calling to mind 
the past scene against the background of the present scene. But here we 
might keep in mind the justice of the admonition of the Regulae to limit 
one's ingenium to two things at a time. Perhaps keeping three planes si- 
multaneously in view exceeds our ordinary capacities; perhaps the appar- 
ent triplicity is the result of a rapidly switching attention rather than a gen- 
uine copresence. If you close your eyes and compare a more recent with a 
more remote scene, so that the two of them are apparently placed into a 
single plane, and then try to imagine yet a third scene, it is probably not 
possible to attend to all three at once, and even the simultaneous imagin- 
ing of just two can be fraught with difficulty. In each of these cases, at least 
two of the four aids to knowledge cited by the Regulae (sense, imagination, 
memory, intellect) are being employed. 


262 IMAGINATION IN THE LATER PHILOSOPHY 


If we perform the kind of activity I have been describing, we will ac- 
tually be engaged in meditation in the traditional sense of the term. Al- 
though it is an activity of thought that calls on more than imagination 
in the narrowest sense of picturing corporeal things, it does fall within 
the broader notion characteristic of Descartes's early philosophy. And cer- 
tainly the subject matter of the entire First Meditation, which goes as far 
as doubting mathematical truths (and touching on the notion of God and 
powerful spirits, though these are not themselves so much subject to doubt 
as to methodical use), falls within the purview of imagination. The prov- 
ince of the First Meditation is therefore the realm of the imaginable, and 
the meditation necessarily involves summoning into imagination all imag- 
inable things and trying to conceive—here, to imagine really and con- 
cretely—ways in which they can be doubted. 

Moreover, actually undertaking meditation, as opposed to reading and 
judging the propositions that the meditating narrator affirms, helps clarify 
why the Meditations bears its title. Meditation is an intensive, prolonged act 
of thinking—one might say “cogitation” in the broad sense—directed to- 
ward insight into unifying truths ordinarily obscured by the variety of the 
things run through in discursive thought. In an Aristotelian vein, one might 
say that meditation is the conjuring of phantasms that enable one to attain 
the species that makes things properly intelligible. To go on in this vein, 
one can add that thinking is impossible without this kind of mental discur- 
sus. The question for a true reader of the Meditations is whether this way of 
conceiving the work fits Descartes's intentions. 

If Descartes is interpreted as a textbook rationalist, the answer would 
be no. That is, the proper objects of sense and imagination are not intrin- 
sic to the essence of the thinking thing, and so thinking without images 
or phantasms must be possible. The premier example would be “I think, 
therefore I am." No images, no phantasms are necessary for recognizing 
the truth of this assertion; in fact, images only get in the way of seeing that 
its truth rises above thinking in images. 

The argument seems faultless. Yet there are several reasons to be un- 
easy with it. One is the very language in which this first truth, that which 
the meditator encounters in its full evidence, is couched. The Meditations 
itself does not use the phrase "cogito, ergo sum."?? Rather, it approaches 
this first doubt-resistant truth by recapitulating the thoughts of the First 
Meditation. The Second Meditation does not simply continue; it repeats 
the process of the First. ^I will make an effort and attempt once more the 
same path that I entered into yesterday, by removing namely all that which 


20. They of course appear in the Latin translation of the Discourse (Ego cogito, ergo sum, 


AT VI 558; cf. the French at p. 32: ie pense, donc ie suis) and the Principles of Philosophy (AT 
VIIIA 7). 
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admits even a minimum of doubt, no less than if I had found it to be com- 
pletely false" (AT VII 24). What follows is a dialogue of the mind with it- 
self as it tries to put the testimony of appearances out of commission. The 
meditator supposes that everything he sees is false and whatever memory 
presents is deceitful; he imagines that he does not have senses and that 
body, figure, extension, motion, and place are chimeras. The intent is not 
to empty the mind of these things but to suspend their ordinary validity. 
They remain present to consciousness in their inexhaustible variety but 
are reduced to mere appearances. They are not annulled, but only their 
power to persuade the meditator that they (or their correlates) actually 
exist. The mind uses any tricks it can to undermine their ordinary testi- 
mony, including countervailing evidence, ad hoc hypotheses, and the fic- 
tion of the malign genius. 

The method of the meditator is profoundly recursive. Appearances are 
doubted, they reassert their force, they are doubted with a new expedient. 
The meditator wonders whether there is something he has not thought of 
yet, something resistant to doubt; perhaps a God, “who sends into me these 
same cogitations," that is, the very sensations, imaginings, and ideas that 
he has been doubting (AT VII 24). But perhaps the meditator is the au- 
thor of these cogitations instead. This makes him something, does it not? 
Yet he has already denied that he has senses and body. Is he not, however, 
so deeply bound to body and sense that he cannot exist without them? 
"But I have persuaded myself that there is nothing at all in the world, 
no heaven, no earth, no minds, no bodies." Again and again the appear- 
ances of sense and imagination reassert their evidence, though with ever- 
lessening force of persuasion. This is the recursively cogitative, the medita- 
tive situation par excellence: the attempt to think through, to see a unity 
in, a manifold of appearances. As the "Synopsis" of the Meditations de- 
scribes it, *in the second [meditation], the mind that, using its proper lib- 
erty, supposes all that not to exist, the existence of which can in the least 
be doubted, notices this cannot happen without it itself existing in the 
meantime" (AT VII 12). Again it is clear that the manifold of appearances 
is not put out of operation; rather, the mind comes to see that in all these 
appearances there is something that the corporeal, sensory, imaginal realm 
cannot account for. 

As the immediate continuation of the "Synopsis" puts it, this discovery 
of self perduring through the experience of the doubtable "is of the high- 
est utility, because in this way it [= the mind] easily distinguishes what- 
ever pertains to itself, that is, to the intellectual nature, and whatever to 
body" (AT VII 12). What is ordinarily the focus for all thought, the experi- 
ences of sense and imagination, becomes the ground against which intel- 
lect truly recognizes itself. What was focus becomes background for a new 
point of focus. Without this background there can be no new focus or 
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foreground; without the plane of sense there can be no plane of intellect. 
Only after the persistent, successful attempts at doubting the truth of sense 
and imagination have prepared the way can the attempts to doubt the truth 
of self, of *I am, I exist," be recognized as failures. 


Without doubt, therefore, I also am, if he [= the deceiver] deceives me; 
and let him deceive as much as he can, nevertheless he can never make it 
happen that I am nothing as long as I shall be cogitating that I am some- 
thing. So that, all things having been pondered sufficiently, and pondered 
even more [omnibus satis superque pensitatis], finally this pronouncement is to 
be established, I am, I exist, is necessarily true, every time it is proffered by 
me, or conceived by the mind. (AT VII 25) 


The truth of this statement is not se/fevident, but rather the act of pon- 
dering, of the intensive cogitation of everything that has been considered 
previously, makes the truth of the cogito appear. The mind “turns away” 
from distracting factors like sensation and imagination without forgetting 
or forgoing them, just as the intellect of the Regulae had to turn from the 
image of extended body without forgetting it to determine that extension 
is not body. It is only in the context of cogitating everything in view of 
the possibility of total nonexistence that it is possible to recognize that "I 
think, I exist" is true every time I think it. 

One might adduce as counterevidence to my claim the status that “I 
am, I exist" takes on, once the Fifth Meditation gives warrant to the mem- 
ory of whatever we have once clearly and distinctly known: predicating 
truth of the statement then no longer requires a preparatory meditation. 
But of course memory cannot help unless one has at least once in one's 
life tried to doubt the assertion and discovered its doubt-resistance. The 
criterion of doubtability established in the First Meditation is that of actu- 
ally finding a relevant way of doubting. To one view of a tower you oppose 
another view, and recognize that any deliverance of the senses might well 
be contradicted by another; to the certainties of everyday life you can op- 
pose the experiences of madness and of dreaming; to the reflection that 
at least the elements or components of things must surely exist you can 
oppose the possibility that human beings are created fallible or that there 
might be a being that could present appearances without a corresponding 
reality. It is only against the background of these reasons for doubting— 
doubt itself is a kind of cogitation, discursive thinking from item to item, if 
only from thinking to existence and back-—that cogitation can recognize 
the resistance that the cogito offers to doubt. It is simply impossible to think 
and at the same time to take the thinking as nonexistent. One can of 
course apply a doubting functor to the proposition *I am, I exist" (let D 
represent doubting, and p the proposition, then D(p) stands for doubt- 
ing the proposition), but that is not actual doubt. Nor is the doubt of the 
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nominalist, who to every assertion counterposes "God could make it other- 
wise." These are pretenses of doubt, not the real thing in its concrete actu- 
ality. Genuine doubt requires the biplanarity of entertaining the phantasm 
or idea and attempting to stand back from it in doubt. One either suc- 
ceeds in this standing back—then the doubt triumphs, and one has placed 
the doubted appearances at a greater distance from the core of one's ex- 
perience—or, as in the case of the cogito, it fails because one finds that 
one cannot actually succeed in stepping out of the existence of oneself 
thinking. 

The form of the argument in the Meditations is, I believe, purer than 
that of the Discourse and Principles formula “I think therefore I am,” inso- 
far as it is more neatly aligned with the doctrines of intuitus and natures 
from the Regulae. As one clearly and attentively grasps one's current think- 
ing of things, one recognizes that being always accompanies the act of 
thinking (recall that in the Regulae it is always best to have an actual in- 
stance of what is in question before the mind's eye, and even the body's 
eye, when that is possible). 

We conclude that the Second Meditation is as much a biplanar, medita- 
tive cogitation as the First (we have already recognized that the end of the 
Second Meditation, which reflects on the piece of wax, is meditational, 
even imaginatively meditational). We may still be inclined to think that we 
need to go beyond imagination in order to come to the insight of the co- 
gito, however. That is correct as far as it goes but is nevertheless misleading 
if it is taken to imply that images must be eliminated. As early as the Reg- 
ulae, Descartes had asserted only that one might try to keep the imagina- 
tion as much as possible from any determinate images. The Third Medi- 
tation begins with a reflection that one needs the hypothesis of the falsity 
of the images of corporeal things because it is not possible to rid one's 
mind of them.?! Descartes is not presenting something like John of the 
Cross's first night of the soul, the death of the soul to external and inter- 
nal sensibility, but rather having us see in every activity of the mind the na- 
ture thinking (cogitation). One does not get rid of images but imagines 
that nothing corresponding to them exists, in accordance with the hypoth- 
esis of the demon. One thinks through images but treats them as show 
rather than as reality. 


21. Rule 12 had noted that when the intellect is concerned with matters not corporeal 
and with no resemblance to the corporeal *the imagination must, as far as possible, be di- 
vested of every distinct impression," whereas sensation is to be closed off (AT X 416). That is, 
it is strictly speaking not possible to close off imagination. In comparison the Meditations is 
more insistent about the inevitable continuity and omnipresence of imagination in mental 
life; imagination cannot be put out of action, so it must be disarmed by the cogitative power 
of doubt. 
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The point I am insisting on is that one comes to the truth of the cogito 
without putting the imagination out of operation: the intellect is such that 
it sees through the appearances to a different kind of existence, the exis- 
tence not of the objects but of the thinking. It does this by a kind of nega- 
tion that in the sense of the Regulae is intellect acting on its own. In Rule 
14, Descartes argued that the proposition "Extension is not (identical with) 
body" is known by the intellect alone, or by the intellect averting itself from 
any particular figures in the organ of imagination. In the Second Medita- 
tion, *Thinking is nothing, it does not exist" is something that could only 
be adjudged by intellect alone, averting itself from all particularities of its 
particular modes and thoughts. 

In the strict sense, the Second Meditation describes imagination as the 
contemplation of the figure of a corporeal thing (nihil aliud est imaginari 
quam rei corporeae figuram, seu imaginem, contemplari; AT VII 28). At AT VII 
29, cogitation is said to form the images of corporeal bodies. Note the dis- 
tinction: it is the activity of thinking or cogitation that forms the images 
(imagination as productive imagination), but seeing images as such is an 
act of immediate apprehension, thus called contemplation. When I look 
at a figure of a corporeal thing as the figure of a corporeal thing, I am 
imagining in the narrowest, apprehensive sense of the term. The mind 
adds to this mere apprehension of images a dynamic power of not resting 
with a single image, which leads cogitation and imagination to form new 
figures and to move from one to another. But if there were only the appre- 
hension of corporeal figures, the recall of past sensations, and the varia- 
tion, involution, and evolution of images, we would fall short of knowl- 
edge as Descartes understands it. This is the point of the piece of wax 
example. Imagination cannot encompass what the piece of wax is, cannot 
comprehend or even, properly speaking, perceive it. That is not to say that 
I have an abstract idea apart from any image or sensation whatsoever of 
the wax: when I have its image or sensation present in mind, I can per- 
ceive or comprehend the wax not by virtue of the particular act or im- 
age in the pineal gland, nor by virtue of any finite number of variations in 
imagination or sensation, but only by a power of mind that sees past the 
diversity of all real and possible appearances to the wax as wax. That same 
power is also able to see through the image of the wax to the presence of 
the perceiver. 


E. COGITATION AND THE OMNIPRESENCE OF WILL 


In the last analysis a dispassionate reader might still want to conclude that 
one must beware of "overimaginalizing" the Meditations and the later phi- 
losophy of Descartes. So, for example, one might conceive the cogito as 
indeed proceeding meditatively through the cogitations of sensation and 
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images and rising to the figures of intellectual imagination (like the ex- 
pedient of the powerful demon) but insist finally that the moment of evi- 
dence must bring with it the complete quiescence of imagination. If one 
means by quiescence that no particular image needs to be imagined, and 
that any specific figure in phantasia could only tempt us to focus on its 
imaginal character rather than on the presence of thinking-being, then 
that is quite right. But, by’contrast, one cannot demand the quiescence of 
cogitation, for it is precisely in and during the reiterated attempts to doubt 
one's own existence that the truth of the thinking-being shines through. 
One has prepared the way for this by suspending the reality claims of all 
appearances without annulling the appearances per se. One looks at them, 
regardless of their specific content and drift, as no more than appearances. 
One focuses on the thinking here and now—one's very own thinking— 
and on what existence or, better, nonexistence could mean and sees that 
this present “thing” cannot be conceived as not being. There is nothing in 
principle that prevents the mind from achieving this end with corporeal 
images in mind, for one can see beyond the particular images to the pres- 
ence of the cogitation. And if language is closely linked to imagination— 
certainly every time I say to myself "I am, I exist" a phantasm dependent 
on organic memory of language is evoked—then the argument holds in 
an even stronger sense. Each time one tries to doubt the linguistic for- 
mula one looks through it to its meaning. It is this power of looking- 
through that is proper to intellect and that can in no way be found in sen- 
sation or imagination taken apart from intellect. To turn things around, 
however, without sensation or imagination there is no mental content to 
understand. In every case the intellect needs some presence to think about. 

The ultimate test of my thesis is the case of the idea of God, which can 
have nothing corporeal about it. Yet even here, in the proofs of the exis- 
tence of God, the core of my contention is still supported. The Third Med- 
itation's first proof, which argues according to what causes ideas, and the 
second, which proceeds according to what causes the being of a medita- 
tor who is capable of having the ideas that appear to it (including that of 
God), are both undermined if we take them as eliminating all previous 
sensations, imaginings, and other cogitations. What I do is not eliminate 
them but suspend my confidence that they are something outside of my 
consciousness; this is what introducing the plane of the objective reality of 
ideas accomplishes. The representative value the ideas have regardless of 
whether they are formally realized in a world apart from my consciousness 
is the topos that gives the proof a content, since like anything else this 
objective reality either is self-subsistent (and thus requires no cause) or is 
caused. I am led to the idea of God (and then to his formal existence) not 
by turning away from these things but by meditating and seeing that the 
content of sensation and imagining leads me along a chain of present 
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causation that must go beyond the sensible and the imaginable, and must 
go beyond my finite self. It is the chain of all this mental experience that 
provides the background (a plane!) against which the evidencing of the 
truth can be clearly and distinctly grasped.?? 

Even the last three meditations, which often seem to be more treatise- 
like, retain a meditational and at least quasi-imaginative character. One 
can certainly grant that in the latter parts, especially in the Sixth Medita- 
tion, Descartes is intent on reaching the foundational notions of his phys- 
ics, but his basic goal remains the same: to consider things and then atten- 
tively to reconsider them in light of a new question. For example, in the 
Fifth Meditation he reflects on how certain ideas, mathematical ones, in- 
volve a necessary entailment of properties that are not immediately evi- 
dent until they are unpacked by analysis; by analogy, he turns to the idea 
of God to show that there is an entailment in the idea of him that is un- 
like the entailment in any other idea, that of formal existence. He is thus 
seeing the idea of God against the background of mathematical ideas, 
which are the least corporeal of all imaginable things but nevertheless 
the essence of the corporeal. In the Sixth Meditation there is a protracted 
meditation on how close imagination can bring us to the assertion of the 
existence of something corporeal; then, against this background, Descartes 
shows that sensation can achieve the proof of what imagination cannot, 
despite the fact that we are sometimes deceived in our sensations (a reevo- 
cation of the First Meditation). In virtually every movement of thought in 
the Meditations (as in the classical, premodern form of meditation), Des- 
cartes resumes his previous considerations and, where possible, takes up 
again considerations that in one way or another were put aside or left in- 
complete. The Meditations has a sense of closure precisely in this medita- 
tional character: the attempt to survey, think through, and penetrate a 
field of experience. 

Have I not, however, ended by confusing imagination and discursive 
thought (ratio)? Here a distinction between the activity of thought, the 
recognitions in thought, and the objects of thought is appropriate and 
helpful and is in fact intrinsic to the logic of Descartes's psychology of the 


22. Descartes's understanding of the temporality of thought's self-evidencing is much 
more radically “presentist” than the preceding traditions of psychology. There is no valida- 
tion of any kind of memory before the Fifth Meditation, so whatever truth is established be- 
fore that must derive from the simultaneous presence to mind of the different relevant 
planes. The temporal process of meditation helps one rise to the moment when one is finally 
able to see past the confusing mass of cogitations to their relationships in simultaneity. For 
discussions of temporality and temporally bound attention in Descartes, see Jean-Marie Beys- 
sade, La Philosophie premiere de Descartes: Le temps et la cohérence de la métaphysique (Paris: Flam- 
marion, 1979); and Thomas M. Carr, Jr., Descartes and the Resilience of Rhetoric: Varieties of Car- 
tesian Rhetorical Theory (Carbondale: Southern Illinois University Press, 1990). 
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human being. The two-imaginations note of the “Cogitationes privatae" 
conceived imagination as the use of corporeal figuration, whether the ul- 
timate object was corporeal or not. In this sense, the Regulae understood 
anything that needed to be figured out as under the sway of imaginative 
mathesis universalis. Imagination was in essence identified with discursive 
thinking (recall the alternative use of *motion of cogitation" and *motion 
of imagination" in Rule 7). In the course of thinking or meditating, one 
comes to various stopping points, that is, to insights. In the era of the Reg- 
ulae, Descartes was willing to allow insights (intuitus) of mind or intellect 
and of the senses. The Meditations “corrects” this: in the proper sense we 
never intuit with the eyes, ears, or nose, but only with the perceptions of 
mind. Imagination and sensation themselves as apprehensive powers are 
due, properly speaking, to the mind's act of perception. Descartes’s incipi- 
ent understanding of this, apparently in the late 1620s, was marked by 
his formal definition of imagination, in Rule 12, as the application of the 
knowing force to the phantasia organ. The difference between imagina- 
tion and intellect was therefore not so much between two powers as be- 
tween two locations (or one location and the absence of location); the 
knowing force was at work in both, in the one case within phantasia, in the 
other case without. 

If instead of activity or the agent of activity we emphasize instead the ul- 
timate object of thought, then one can quite sharply distinguish imagina- 
tional from nonimaginational thought; the former deals with traces in the 
pineal gland, the latter with intellectual ideas. The trick, however, is to dis- 
tinguish the ultimate object of thought from all intermediate objects. In 
Scholastic psychology the phantasm is omnipresent in thinking as an in- 
termediate object; beyond it lie both the abstracted intelligible species and 
the real thing or things to which the phantasm corresponds. Descartes’s 
psychological theorizing, both early and late, is in effect a protracted re- 
flection on the status of the phantasm as intermediary of thought. In the 
“Cogitationes privatae” he recognized a biplanar power of figuring things: 
an experience of bodies could be deepened by conceiving them with fig- 
ures; in turn, one could use those bodies, or the mind’s grasp of them, to 
figure spiritual things. In the note concerning the art of memory he went 
so far as to conceive of understanding as the evolution of one phantasm 
out of another according to cause—a dream of understanding that he par- 
tially realized in Le Monde and the Geometry. In the Regulae, Descartes at- 
tempted to explain all knowing as taking place through the mind's grasp 
on things and identified different planes therein underlying the universal 
applicability of proportionalizing mathesis. In the Meditations, Descartes 
starts by trying to reduce everything to a single plane of consciousness— 
perhaps there is nothing beyond the pure appearances—but discovers, by 
the comparative evidence of the ideas in their resistance to this reduction, 
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that there are discrete planes within consciousness (e.g., sensation, imagi- 
nation, intellection, will) and in reality (God, self, material reality). 

The Meditations is therefore the most radical effort to explore what can 
be known by way of figures (taken in the very largest sense) grasped by 
and contained in the mind. The mind is led away from the senses, first to 
the power of imagination—of calling to mind, contemplating, varying, and 
interrelating images detached from immediate sensation—and then to the 
power of seeing through and beyond these, the power of intellection. But 
intellection, to work, always requires something, some object or presence 
that it can grasp. For most people most of the time, these are the things 
and activities of everyday life, chiefly corporeal things. For those who de- 
vote themselves to investigation and study, the mind regrasps these things 
in a certain detachment, for example in the ability to reconceive things 
under the forms of mathematics, and, rising to a higher level, it grasps the 
universal mathesis behind all mathematics. Those who at least once in their 
life turn to metaphysical subjects can again regrasp these things and see 
beyond them to self. 

Perhaps—but until we gain a clearer experience and understanding of 
Descartes and his meditative-imaginative thinking this is only a perhaps— 
we can, for a few moments, rise above all sensation and imagination in any 
and every form, in a kind of dark night of these powers of soul, and gaze 
with pure intellectuality on the highest spiritual realms. Still, as long as our 
nature is human and it is part of our nature to imagine and sense, this can 
last only a short while. The key to this inability to remain with the purely 
intellectual is what Descartes ultimately identified as restlessness of soul, a 
topic that brings us back to the questions of the soul's activity, the imagi- 
nation, and, most fundamentally of all, will. 

In a letter of 2 May 1644 to Denis Mesland, a Jesuit devotee of Des- 
cartes's philosophy, Descartes discussed whether human beings really have 
the volitional power of indifference with regard to whatever we see very 
clearly. (He had argued in the Fourth Meditation that will consists in our 
ability to do or not to do something, which presupposes a variety of indif- 
ference; see AT VII 40-41.) 


For it is certain, it seems to me, that “from a great light in intellect follows a 
great propensity of will"; in the manner that, seeing very clearly that a thing 
is proper to us, it is very hard, and even, as I believe, impossible, while one 
remains in that thought, to arrest the course of our desire. But, because the 
nature of the soul is to be attentive almost only for a moment to a single 
thing, as soon as our attention turns away from the reasons that make us 
know that this thing is proper to us, and we retain in our memory only that 
it appeared desirable to us, we can represent to our spirit some other reason 
that makes us doubt it, and thus suspend our judgment, and even perhaps 
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form one contrary to it. Thus, since you do not put liberty precisely in indif- 
ference, but in a real and positive power of determining oneself, there is be- 
tween our opinions a difference only in name; for I avow that this power is 
in the will. But, because I do not see that it is otherwise when it is accompa- 
nied by indifference, which you avow to be an imperfection, than when it is 
not accompanied by it, and that there is nothing in the understanding but 
light, as in that of the blessed who are confirmed in grace, I call free in gen- 
eral everything that is voluntary, and you want to restrict this name to the 
power of determining oneself that is accompanied by indifference. (AT IV 
115-116) 


Already in the Compendium musicae, Descartes had noted a kind of rest- 
lessness in the soul. Although certain simple harmonies were better ac- 
commodated to sense than others, the soul was not satisfied with these 
alone but longed for variety instead. The complex rhythms and harmonies 
of song are more satisfying than a constant consonance. The imagination 
was the faculty that strove to figure out the complex unity that makes a 
song more than a sequence of notes. There is a similar restlessness in find- 
ing and solving problems; recall the trait in himself that Descartes noted 
of wanting to find the answer for himself whenever he heard that a prob- 
lem had been solved or a discovery made. There is also a restlessness that 
the Regulae was designed to adapt to human ingenium and control, the 
tendency of human thought to wander when it is not methodical and does 
not ground its movements in the clear recognition of simple things, a clear 
seeing that might be arranged in unambiguous sequences never requiring 
attention to more than two things at a time. There is the restlessness in 
the Meditations of a will that acts when it is insufficiently informed, a mal- 
ady that Descartes decided had to be cured by drawing people away from 
the habit, codified among the philosophers of the School in their Aristo- 
telian empiricism, of taking sensation as the foundation for even the most 
abstracted knowledge; this ill-founded habit was to be replaced by the new 
one of achieving clear and distinct insights, capable of preserving oneself 
from error. The co-meditating readers could be healed by discovering for 
themselves the innate power, not intrinsically corporeal or imaginative, that 
constitutes their innermost being: the power of cogitation that considers 
what is present to it and gives rise to ideas or forms of consciousness and 
that in turn can give rise to yet other ideas. The ultimate telos and the ulti- 
mate support for this power is God, in whom the restlessness of the soul 
could finally be stilled (as it is for an extended moment in the contempla- 
tive conclusion of the Third Meditation). 

The shifting role of will in Descartes underlies a standard topic of Car- 
tesian scholarship: the problem of the change in his theory of judgment 
between the period of the Regulae and of the Meditations. In the Regulae 
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judgment is an act of intellect; in the Meditations and thereafter it is an 
act of will affirming or denying what the evidence of the intellect offers 
to view. Yet this is not so much a change in the nature of judgment as a 
change of mind about the names applicable to the configuration of the 
human psyche and its powers. The active search for truth that the Regulae 
aims to direct was driven by the vis cognoscens' will to know, even though 
Descartes did not expressly say this or perhaps clearly recognize it. That 
work does not attempt to delimit or define will other than to mention in 
Rule 1 that one searches for truth not so that one can solve problems 
posed by philosophical schools *but so that in the individual events of life 
the intellect might show forth to the will what ought be be chosen" (AT X 
361). But in the intellectual realm it is the knowing force that decides how 
to take what it sees and what to do with it; that is, the knowing force gov- 
erns cogitation and its motions. Indeed, in the final analysis, the knowing 
force is that cogitation and that motion. Cogitation is the directed action 
of what, when undirected, is an aimless agitation of thought. 


F. PASSIONS OF SOUL, ACTIONS OF WILL 


According to the Regulae, when vis cognoscens acts in phantasia it is called 
imagination or conception, and when it acts with phantasia on the senses 
it is called sensation. The power of conception has a passive side, in that 
when it grasps by sense, imagination, or intellect it is receptive; a major 
portion of this receptivity is organic (impressions are passed from external 
sense organ to common sense to phantasia to vis cognoscens). But even 
more fundamental to conception is the active, formative side. Not coin- 
cidentally, both the active and the passive are united in the ingenium, 
defined as the vis cognoscens when “it at one moment forms new ideas 
in phantasia, at another applies itself to those already made" (AT X 416). 
That force of making and attending to images, conceived more generally 
by Descartes, becomes the power of making and attending to ideas. One 
could call it intellectual imagination, the analogue of corporeal imagina- 
tion that allows us to recognize intellectual things. 

In the course of his career Descartes ever more explicitly ascribed this 
formative power to will and even conceived imagination in the corporeal 
sense as a direct act of will rather than of knowing. The cogitative power 
of forming, attending to, and varying ideas is above all an act of willing; 
only the passive power of seeing remains to intellect. Therefore, cogita- 
tion, the act of the res cogitans that recognizes its own being in what is 
called the cogito argument, is not, as we commonly think, intellection; it 
is willing. 

The Passions of the Soul is clearest about this primacy of will, although 
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the doctrine is already present in the Principles and just beneath the sur- 
face of the Meditations. Article 17 of the Passions, titled “What the func- 
tions of soul are,” says this: 


After having thus considered all the functions that belong to the body alone, 
it is easy to know that there remains nothing in us that we have to attribute 
to our soul except for our thoughts, which are principally of two kinds: to 
wit, some are the actions of the soul, others are its passions. Those that I 
name its actions are all our willings, because we experience that they come 
directly from our soul and appear to depend only on it. Just as, on the con- 
trary, one can generally name its passions all the sorts of perceptions or cog- 
nitions that are found in us, because often it is not our souł that makes them 
as they are, and it [= the soul] always receives them from the things that are 
represented by them. (AT XI 342) 


Insofar as our souls act, they will. Since the being of a thing is more prop- 
erly designated by its fundamental activity than by its passivities, if I am a 
thinking thing, I am first and foremost a willing thing. 

The next two articles elaborate the emergent primacy of the will. 


Article 18. On Will. 

Our willings, in turn, are of two kinds. For the ones are actions of the 
soul that terminate themselves in the soul itself, as when we will to love God 
or generally to apply our thought to some object that is not material. The 
others are actions that terminate themselves in our body, as when from the 
sole fact that we have the will to walk it follows that our legs move and we 
walk. 


Article 19. On Perception. 

Our perceptions are also of two kinds, and the [first] ones have the soul 
for cause, the others the body. Those that have the soul for cause are the 
perception of our willings, and of all the imaginations or other thoughts that 
depend on it.?? For it is certain that we are not able to want any thing with- 
out our perceiving by the same means that we want it. And although with re- 
gard to our soul this would be an action of wanting some things, one can say 
that it is also a passion in it to perceive that it wants. In any case, because this 
perception and this will are in effect one and the same thing, the designa- 
tion is always made according to what is noblest; and thus one is not accus- 
tomed to name it a passion, but only an action. 


Article 19 therefore not so much puts perception on an independent 
footing as explains its connection with and subordination to willing, which 
is again emphasized to be active and so prior to what is dependent on it. 


23. The antecedent of this ‘it’ (qui en dependent) I take to be 'soul', although it could 
be ‘willings’, an alternative that would make my argument stronger. Presently we shall see that 
imaginings are understood in the Passions as primarily acts of will. 
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For the moment it is left unclear what the status of “all the imaginations 
or other thoughts that depend on it" is; but only for the moment. Article 
20 explains that imaginations and 'our other thoughts are caused princi- 
pally by will. : 


Article 20. Of imaginations and other thoughts which are formed by the 
soul. 

When our soul applies itself to imagine some thing that is not, as in rep- 
resenting to itself an enchanted palace or a chimera; and also when it ap- 
plies itself to consider some thing that is solely intelligible, and not imagin- 
able, for example, to consider its proper nature: the perceptions that it has 
of these things depend principally on the will which makes it perceive them. 
This is why one has the custom of considering them as actions rather than 
as passions. 


Articles 21 through 26 take up the remaining perceptions, those "that 
are caused by the body," that is, by way of the nerves and the motions 
of the spirits (animal spirits) in us. These include dreams, reveries, and il- 
lusions; the nerve-mediated perceptions that I ascribe to external objects 
(sensation); the nerve-mediated perceptions of bodily sensation (hunger, 
thirst, pain, heat, etc.); and the perceptions, caused chiefly by movements 
of the spirits, that we ascribe to the soul as joy, anger, and the like, which 
turn out to be the proper subject matter of the Passions of the Soul. What 
this taxonomy indicates is that our hope to preserve the independence 
from willing of intellection proper is in vain. Every thought, every percep- 
tion is caused either by body or by will. The imagination of things that do 
not exist and the consideration of solely intelligible things are in essence 
willings before they are perceivings, not because of a temporal precedence 
but because the activity is prior to the passivity. 

Some of the language and context of the Passions discussion is reminis- 
cent of the Regulae. In the Regulae the nerves were cited as the vehicle for 
transmitting motions to the body (but not for conveying the impressions 
of the senses to the organs of the brain); Descartes refers to *the motive 
force or the nerves themselves" (vim motricem sive ipsos nervos [AT X 414], a 
phrase apparently implying that producing bodily motions is the funda- 
mental task of the nerves). In the Passions, by contrast, the nerves are pri- 
marily responsible for the sensation of objects and feelings of pain, heat, 
and so forth, because their central fibers transmit motions produced in the 
external world and even within the body to the pineal gland. The nerves 
also play a role in moving the parts of the body because of their peculiar 
structure. They consist not just of fibers but also of the surrounding nerve 
sheath, which contains animal spirits. It is these spirits that are the me- 
dium proper for transmitting images and impressions from the pineal gland 
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region to the rest of the body in order to effect movement and other so- 
matic changes. 

In articles 18 and 20, in the passages “as when we want to love God, or 
generally to apply our thought to some object that is not material" and 
"when our soul applies itself to imagine some thing that is not . . . and also 
when it applies itself to consider some thing that is solely intelligible, and 
not imaginable" (AT XI 343, 344), the Passions broaches an important 
theme of the psychological theory of Rule 12 of the Regulae. There, the vis 
cognoscens (sometimes under the name 'intellectus') was said to apply it- 
self to the organ of imagination and, through that organ, to the common 
sense, in the processes of imagining, sensing, and moving. Although what 
power is applied to what other power or thing changes from the Regulae to 
the Passions, all these passages raise the issue of attention in Descartes's phi- 
losophy, that is, of the application of the mind to one thing and then to 
another. This theme is at least tacit in all of Descartes's writings, and it sug- 
gests the degree to which the question of will's presence in all thinking, of 
will as the truly active aspect of soul, is recurrent throughout the entire 
Descartes corpus. 

Remaining in a single thought requires a resolute will able to maintain 
the perception that is at the focus of its attentiveness, but the nature of 
the human soul is such as to make it difficult to remain in a single thought 
or to hold a single object before our minds for very long. This is in fact a 
negative characterization of the human mind as it exists on this earth as 
discursive and cogitative, moving from one thing to another and, in a posi- 
tive sense, trying to achieve some unity or unitary vision or at least sequen- 
tiality out of the discursion. The only defense against mental wandering is 
the resoluteness of the will that arises from the thirst for truth and the 
overwhelming attractiveness that a clear and distinct grasp provided by the 
light of reason (or of grace) lends to the object of one's attention (though, 
as we have seen from the letter to Mesland, not even this attractiveness is 
sufficient to hold the mind for very long). Cogitation is driven by the rest- 
less desire of the will to become clear about its various objects. It is be- 
cause of a difference in the nature of some of the appearances—those that 
are clear and distinct by virtue of the light of reason/nature or the light of 
grace—that this restlessness can sometimes be quelled and the desire can 
find a sure guide to the actions it initiates. Even when these restlessness- 
quelling appearances are present, however, it is difficult for the soul, bound 
as it is to temporal change, to hold on to the insights it has gained. Thus 
cogitation has a twofold condition: it is the product of the will, and it is 
the product of temporality. 

In a 6 October 1645 letter to Elizabeth that discusses the passions and 
emotions, Descartes makes perfectly explicit the role of will in imagination. 
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“When it [= the soul] uses its will to determine itself to some thought that 
is not only intelligible but imaginable, this thought makes a new impres- 
sion in the brain, that is not a passion in it but an action, which is properly 
named imagination" (AT IV 311).?* The consequences of this passage and 
the Passions’ account of will and perception are unambiguous. The essence 
of the soul is conceived preeminently in its actions rather than in its pas- 
sions, and the actions of the soul are properly speaking acts of will; more- 
over, imagination is one of these actions. What remains to intellect is a passiv- 
ity with respect to both body and will. Things happen to the soul, and if 
the soul wills to attend to these, it is said to perceive. But intellect per se 
can do nothing with these perceptions, nor can it see something in more 
than a marginal sense unless will directs it. If the human being as aware is 
precisely a res cogitans, and if only two kinds of thoughts or cogitations 
can be attributed to the soul, perceptions and willings (see the Principles, 
pt. 1, sec. 32, AT VIIA 17),? the Passions reconceives these as not parallel 
or independent but as arrayed in ontological hierarchy, with the actions of 
will prior to the passions of intellect. Intellection (i.e., perception) is, in 
the proper sense, just the passive or receptive registration by the soul of its 
willing. 

Both imagining and applying our mind to immaterial things are actions 
of will. In this way imagination is more intimately of the essence of the 
active thinking thing than is the perception of intellect. All formation of 
thoughts and all transitions from thought to thought are acts of will; the 
seeing of the thoughts’ forms is the receptivity of intellection, which pre- 
supposes that the will is attending to and has perhaps formed or elicited 
the idea that is seen. All discursive activity of mind—ratio as opposed to 
intellectus—is reduced to willing punctuated by occasional seeing. With 
this shift in his thinking Descartes totally abandons what had been an im- 
plicit goal of the Regulae: to reduce discursivity, the motion of cogitation, 
to a deductio or an enumeratio that might in principle be turned into an 
instantaneous, or very nearly instantaneous, seeing. 

We have already seen indirect evidence that the Meditations is driven by 
will, but there are passages in which will’s primacy comes to the surface, 
whether or not Descartes intended it at the time. The Fourth Meditation, 


24. This passage in effect inserts the common notions of the Regulae, instantiable in both 
the intelligible and the material realms, deep into the heart of human psychology, by sug- 
gesting that when the will turns the soul to a thought that is both intelligibly and materially 
conceivable, the thought is necessarily instantiated by an impression in the brain. 

25. The Principles, which was published in 1644, defines thought conformably to the defi- 
nition given in the “Second Replies” to the Meditations, as “all things that happen to us con- 
scious [beings] within us, insofar as the consciousness of them is in us” (pt. 1, sec. 9, AT VIIA 
7). It calls perception and volition the two modes of thinking and refers to them as opera- 
tions of intellect and will, respectively (AT VIIA 17), thus suggesting that both are activities. 
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in concluding that we never err if we refrain from judging what we do not 
see clearly and distinctly, teaches that the will must be guided by intellect 
(AT VII 59-62). Yet we also learn that the will in us is perfect in its kind 
and, not being restricted in any way or to any objects, is virtually infinite 
(AT VII 56-57). When I consider my intellect I see that it is finite, because 
it does not extend to everything, and I can easily conceive an even greater 
intellect than mine, perhaps an infinite one; but “it is will alone, or the 
freedom of choice, that I experience in myself so great that I apprehend 
the idea of none greater; to the point that it is principally this by reason of 
which I understand myself to bear [referre] a certain image and likeness of 
God" (AT VII 57). In this light, my nature or essence is again better and 
more fully expressed by will than by intellect. 

There arises a paradox, then: how can weak and finite intellect direct 
robust, virtually infinite will? If the post-Meditations theory of intellect and 
will were in force in the Meditations itself, this would mean that, since in- 
tellect is really the passive side of will, will must guide will. That would 
eliminate the paradox of the finite guiding the infinite, but leave the even 
greater one of how an errant will can guide itself unerringly and how the 
passive side of mind, intellect, guides the active side, will. 

In a sense, the post-Meditations theory does hold in the Meditations itself: 
it is not intellect but will that guides will. Even in the terms provided by 
the Meditations this is so. If I decide to abstain from judgment unless I see 
things clearly and distinctly, there are in effect four parts will and one part 
intellect involved. Decision is an act of will; so is abstention; so is judg- 
ment; so is the attention to the thing being judged. This leaves seeing as 
the one part intellect, which in fact ends up as a criterion for will's being 
used not blindly but intelligently. Moreover, it is quite clear that the entire 
Meditations is a process directed by will, the will to truth. Doubting is an act 
of will, and the effort to doubt everything is in effect the attempt to put 
my mind in a state of indifference with respect to the existence of things.?é 
The fiction of the malign demon is introduced expressly as a device for 
readily inducing this indifference, which is difficult to achieve because of 
the inveterate habit of accepting things at face value—and a habit is a rou- 
tinization of will. 


On account of this, as I opine, I will not act badly if, the will being turned 
directly to the contrary, I deceive myself and for a time feign all those things 
to be completely false and imaginary, until finally, as though the weights 
of prejudices were equated on both sides, no more fully perverse habit will 
turn my judgment away from the right perception of things. (AT VII 22) 


26. Some sort of indifference to alternatives must be possible if will is to achieve the low- 
est level of freedom; see AT VII 58. 
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The will to truth turns itself against itself, even before it knows the truth, 
for the sake of achieving a truth that is still just a promise. Its effective 
instrument, a concretion of the "Uri terms of its own doubt, is the 
malign genius. 

Even the clear and distinct ideas. thins guide the will away from error turn 
out to be dependent on will. Consider the clear and distinct truth of "I 
think, therefore I am” or “I am, I exist.” Simply putting these statements 
before my intellect is not sufficient for recognizing its truth, at least not 
when I first encounter them in the process of meditation. I must exercise 
every resource I have to doubt them, above all, that of the will’s imaginary 
deceiving demon. As much as I may will it, when I actively try to doubt the 
assertion, when I try to think myself out of existence, I fail. It is this failure 
of the will to accomplish its purpose of doubting that is the background 
against which the clarity and distinctness of the idea can shine out; with- 
out this there is no clear and distinct truth. Clarity and distinctness is thus 
a characteristic of my way of grasping or attending to ideas and not of the 
ideas themselves. But this is a continuity, not a discontinuity, in Descartes’s 
thought, for it is presaged already in the Regulae’s account of intuitus as 
the easy and distinct, the not doubtful, grasp of a pure and attentive mind 
and in the Regulae’s method of preparing the ingenium and its objects for 
this kind of grasping.?” 

What intellect is, then, is the passive power of noting the ideas and dis- 
tinctions prepared by the will. It is not an optional capacity of soul, for 
without it the soul would be pure, blind will. But it is not an end in itself. 
It is there in order to provide certain landmarks that might allow the will 
to guide itself well. Its nobility is that it allows the soul to recognize the 
limits prescribed to the soul by nature, that is, by God’s ordination of the 
universe and by the eternal truths that he created innate to the soul. In- 
tellect allows the soul to discover itself so that its willings might guide it 
well rather than ill. Willing is therefore of the essence of the life of the 
soul and the human being; intellect is the essential servant. 


G. WILL, IMAGINATION, AND THE ACTIVE LIFE 


The central teachings of the Passions of the Soul have more to do with the 
passional, emotional life than with intellect and will. Perhaps as part of the 
anticipated doctrines of medicine and morals,? it helps to explain the psy- 


27. Descartes in fact does not use the locution “clear and distinct” of ideas but of the 
grasp the mind has on ideas; thus the form is often adverbial rather than adjectival. 

28. Mentioned in the preface to the French edition of the Principles as part of the tree of 
philosophy: the roots are metaphysics, the trunk is physics, and the branches are all the 
other sciences reduced to three principal ones, medicine, mechanics, and morals (AT IXB 
14). 
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chophysical character of most passions and gives instruction in how to 
keep them within bounds, with the ultimate goal of living a good life. The 
concluding article of the whole work puts it as follows. 


Article 212. That it is on these [= the passions] alone that all the good and 
evil of this life depends. 

For the rest, the soul can, have pleasures on its own; but for those that are 
common to it and the body, they depend entirely on the Passions, in a man- 
ner such that men whom they can move the most are most capable of enjoy- 
ing the sweetness of this life. It is true that they can also find here the great- 
est bitterness, when they do not know how to employ them well, and when 
fortune is against them. But Wisdom is principally useful on this point, that 
it teaches one so to make oneself master of them and to manage them with 
such skill that the evils they cause are quite supportable, and even that one 
draws joy from them all. (AT XI 488) 


At the end of each of the three books that make up the Passions, there 
is at least a brief reflection on the role of the imagination and of images 
within the passional life. At the end of part 1, in Article 50, Descartes em- 
phasizes that although there seems to be a link established by nature be- 
tween every motion of the pineal gland and the corresponding thoughts— 
and, in particular, between the passions we experience and the motions of 
gland, spirits, and brain that represent objects, chiefly as images—it is pos- 
sible to change these links through habit and training, even through a sin- 
gle event, such as a foul taste in a dish we ordinarily love that puts us off 
that food forever. 

At the end of part 2, which treats the number and order of the passions, 
there is in the penultimate article (no. 147) an example contrasting the 
internal emotions of the soul, which are not inherently attended by move- 
ments of the animal spirits, with the passions proper, which depend on 
these movements. A man who has lost his wife may be torn by a sadness 
aroused by the funeral display and his wife’s absence, “and it can happen 
that some remnants of love or of pity, which present themselves to his 
imagination, draw veritable tears from his eyes, notwithstanding that he 
nevertheless feels a secret Joy in the deepest part of his soul; the emotion 
of which has so much power that the Sadness and the tears that accom- 
pany it can do nothing to diminish its force” (AT XI 441). Again, reading 
adventure stories can stimulate just about any passion, “according to the 
diversity of the objects that offer themselves to our imagination,” passions 
that are nevertheless usually accompanied by a pure intellectual joy at feel- 
ing them. 

In Article 211, the penultimate section of the concluding part 3, Des- 
cartes offers what he calls the most general remedy, “the easiest to prac- 
tice,” against the excesses of passion or their sometimes overwhelming 
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character.?? For example, some people are not able to keep from laughing 
when tickled, “although they do not take any pleasure in it. For the im- 
pression of Joy and surprise that has otherwise made them laugh for the 
same reason, being awakened in their phantasy, causes their lung to be 
suddenly inflated despite themselves” by the effects of the surrounding 
blood. And similarly for those who are disposed to feel certain passions 
strongly: they can scarcely control the physiological reaction “when their 
phantasy is strongly touched by the object of one of these Passions” (AT 
XI 486). The general remedy begins with the consideration that “when 
one feels the blood moved in this way one must take heed and remember 
that everything that presents itself to the imagination tends to deceive the 
soul and to make reasons appear to it that serve to make the object of its 
Passion much stronger than they are and those that serve to dissuade the 
soul much weaker.” If the passion is inclining us to pursue immediately 
something that allows delay, we must refrain from judgment and distract 
ourselves with other thoughts until the emotion in the blood has abated. 
If the passion is inducing us to hesitate about something that requires an 
immediate decision, the will must consider and follow reasons contrary to 
the passion. As examples Descartes mentions two cases. When we are un- 
der attack we do not have time to deliberate, but those accustomed to re- 
flect on their actions can usually manage to act swiftly enough. If they are 
struck by fear, “they will try to turn their thought from the consideration 
of the danger in representing to themselves the reasons why there is much 
more security and more honor in resistance than in flight.” If, on the con- 
trary, they feel a desire for vengeance because of excessive anger, “they 
will remember to think that it is imprudent to lose their life when one can 
save oneself without dishonor; and that if the contest is very unequal it is 
better to make an honest retreat or to ask for quarter than to expose one- 
self brutishly to a certain death.” 

At first glance the counsel of Article 211 suggests that imagination is 
the problem rather than the cure, that in general one must seek to coun- 
terbalance passions produced by various images by calling to mind ratio- 
nal maxims of good and bad behavior. Against this one could pit an infer- 
ence it is possible to draw from the discussion in part 1, Article 50, of the 
association and reassociation of sensory images: imagination can be used 
to retrain or rehabituate the passions. So, for example, a phobia of heights 
could be remedied not just by putting an individual in secure situations at 
progressively greater heights and removing safeguards one by one, but 


29. This is in addition to the specific remedies that derive from the psychophysical na- 
ture of each passion considered individually and to the possibility of altering the associations 
of gland movements and thoughts already described. 
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also by having the acrophobe imagine appropriate situations and recall past 
experiences so that he or she might recognize that they were not as dan- 
gerous as they seemed. 

Moreover, one must be careful of reading too much into Descartes's 
statement in Article 211 that "everything that presents itself to the imagi- 
nation tends to deceive the soul." This does not imply that all images al- 
ways deceive but rather, and quite in line with what the Meditations taught, 
that from our early childhood we tend to credit images and sensations 
with a greater cognitive value than they prove to have on closer examina- 
tion. Pithy maxims do not operate on the level of “cogito, ergo sum,” which 
is as much as possible abstracted from the particulars of sense and imagi- 
nation, but rather set a different context for how the objects presented to 
imagination affect our psychophysical being. 

As usual, a letter to Princess Elizabeth makes things clearer while quali- 
fying the published works. In a letter of May or June 1645, Descartes points 
out how a person who has every reason to be content might nevertheless, 
by immersing himself in tragic dramas that he knows to be fictions, un- 
dergo physiological changes that would produce physical and psychologi- 
cal maladies. By contrast, a person who has every reason to feel displea- 
sures but “who studies with great care to turn his imagination from them” 
and regards only objects tending to bring contentment and joy would 
learn to be dispassionate in judging his misfortunes and would even be re- 
stored to health by the physiological changes associated with those images 
(AT IV 219). 

Imagination used well can thus give one control over one's moods, one's 
dispositions, even one's health—that is, over the realm of the substantial 
union of body and soul. In particular, imagination in the active sense is what 
enables us to delimit and control passive imagination. When Descartes de- 
fines passions of the soul in the narrowest sense of the term, he calls them 
imaginings. Article 27 says that passions in this sense are "perceptions, or 
sentiments, or emotions of the soul, which one refers to it [= the soul] 
particularly, and which are caused, maintained, and strengthened by some 
movement of the [animal] spirits" (AT XI 349). Article 26 calls these imag- 
inings, imaginings that are dependent only on the fortuitous movement 
of the spirits, as opposed to those image perceptions that are dependent 
on the nerves, like sensations; fortuitous movements of spirits are also 
able to represent to the soul all the things that are represented through 
the nerves (AT XI 348), for example in dreams and reveries. Article 21 
precedes these refinements of meaning with the bold assertion that the 
passions are imaginings that do not depend on the will (AT XI 344). That 
is, there are imaginings, producing new images, that come from acts of the 
will and that properly speaking are among the actions of the soul; then 
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there are imaginings that are the result of things presented to the sense 
(e.g., through the tragedies and comedies that depress or lift one psycho- 
physiologically); and finally the imaginings due to fortuitous movements 
of the pineal gland/animal spirit/nerve system, which are directly caused 
neither by the senses nor by the will. 

I shall not tarry longer with this psychophysiological theory but only 
emphasize that the human being thus conceived is mentally active pre- 
cisely as a willing being. This activity is exhibited in three mental “places”: 
(A) in the soul alone (e.g., willing to love God); (B) in the realm of pure 
extension (e.g., imagining geometric figures); and (C) in the embodied 
soul (e.g., conceiving and imagining everyday plans and purposes). But 
each of these willing activities has a passive side: (a) intellection in the soul 
by itself; (b) the contemplation of the formed images of pure extension; 
and (c) the perception of what is stimulated by the traces in the pineal 
gland. The passions proper to the Passions of the Soul are of kind (c); they 
concern those things having a physiological cause (thus they are not formed 
by direct action of the will) that is perceived in the form of imaginings, 
sometimes clearly, sometimes obscurely; they range from the most realistic 
of dreams to the vaguest feelings of unease. Thus the Passions is chiefly 
about the human being as a passively imagining one, and as a willing be- 
ing who can use willed reason and willed images to counterbalance the 
effects of the passive imaginings. 

In the sixfold division of the human actions and passions noted above, 
will dominates the active side; it exists as purely spiritual (A) or is expressed 
as imagination in the thought of pure extension (B) and in the mental ac- 
tions of everyday life (C). But on the passive side, we cannot say that intel- 
lect or perception dominates, since they are receptive toward the will, the 
active imagination, and various states of the body. Once again, the human 
being as conceived in the mature philosophy of Descartes is less decisively 
rational or intellectual than is commonly thought. Understanding how and 
why Descartes articulated the human being in this way requires recogniz- 
ing the degree to which all his philosophizing was a prolonged meditation 
on fundamental psychology, with always a pervasive though sometimes mys- 
terious role for imagination. 

As at the conclusion of the previous chapter, it is illuminating to con- 
sider the issue from the perspective of the doctrine that human beings 
are made in God’s image and likeness. The mathematical imagination de- 
scribed in Le Monde, guided by rules discoverable only to intellect, allowed 
human beings to replicate or mimick God’s creation of the physical uni- 
verse. The doctrine expressed in the Passions allows us to conceive a deeper 
sense in which the human being is made in the image of God. The 15 
April 1630 letter to Mersenne had argued that in God will, understanding, 
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and creation are the same. This is not true or possible for any other, cre- 
ated being, in particular not for the finite human being, who at the very 
minimum is limited by God's being and the fact that God created the uni- 
verse as it is and not otherwise. We cannot contravene the eternal truths; 
our ability to sense, imagine, and think is delimited by the nature (and the 
innate ideas) God has implanted in us. Moreover, unlike God and angels, 
we are aware creatures substantially united to matter, the fact of which 
union is impressed on us every day but which in its fundamental how and 
why is nearly unintelligible. 

Nevertheless, God's infinity and perfection are reflected in the human 
will, which is perfect in its kind and unlimited. Although what we see clearly 
and distinctly we almost inevitably follow, we retain a power of holding 
in abeyance our assent to these things—and this is in fact the ontological- 
psychological source of the power of doubt. Insofar as God's will and 
knowledge are one and insofar as (according to the Passions) every hu- 
man willing (action) is associated with a perception by intellect (passion 
or reception)—leaving aside for the moment those perceptions that are 
nonvolitional, like sensations, hallucinations, and many emotions—the cor- 
respondence of action and passion in will and intellect constitutes a func- 
tional identity between volition and intellection that imitates the radical 
unity of will and intellect in God. But even more, our ability to replicate 
the physical world in imagination presented by Le Monde, our capacity to 
direct and modify our sensations, our imaginings, and our feelings in the 
psychophysiological realm, and our capability of doing these things con- 
sciously, with knowledge, all make us an image and likeness, as far as it is 
granted to human beings, of the power of God that overflows creatively 
into the reality of that Otherness called the universe. 

In this sense Descartes provides a rationale for the unity of the theoreti- 
cal and practical lives that eluded most of his Christian and ancient Greek 
predecessors, who contrasted the perfect life of contemplation to what was 
only second-best, often a very distant second-best: the practical, political, 
productive, earthly life. Descartes recognizes the power of intellect and 
the pleasures of contemplation, but, given the union of soul and body and 
the disproportion between will and intellect, the contemplation of truth 
cannot long detain the restlessness of the human soul, of human inge- 
nium. When all is said and done, the image and likeness of God resembles 
the Creator more in will than in intellect. Will is not only the active ob- 
verse of the passive reverse intellection, it also has through phantasia or 
the pineal gland system an imaginative purchase on the created world that 
enables it to live there and even to conceive and make what has never be- 
fore been realized in it. Our destiny as we know it naturally is above all to 
will well and rightly, which requires acknowledging both our own nature 
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implanted by God and the particularities of our situation. Knowing is there- 
fore necessary and needs to be cultivated. But our being is not reducible 
to an operation of knowing, and we strive to perfect knowing not as an 
end in itself but because we will to live wisely. We increase our knowing so 
that we might live better, that is, so that our will might learn to guide itself 
in enjoying all the goods God has granted in the life of mind, of body, and 
of mind-body. 


Conclusion 


Thinking and Imagining Descartes 


Descartes was turned into a cultural icon already in the seventeenth cen- 
tury. In the twentieth century, he is still an icon, an icon of implicit or ex- 
plicit cultural villainy, who is said to be responsible for, or at least to have 
provided a major impulse toward, a whole range of modern ills and puta- 
tive ills: rationalism, subjectivism, egocentrism, dualism, agnosticism, athe- 
ism, scientism, reductionism, the mathematization of being and nature. A 
constellation of intellectual commonplaces and stereotypes has been gath- 
ered around him. As with most stereotypes, there are reasons for accept- 
ing their plausibility, but on closer examination many prove to be oversim- 
plifications at best and sometimes downright falsifications. 


A. IMAGINING DESCARTES 


Despite the recurrent tendency to view Descartes as a new beginning (“the 
father of modern philosophy")—Aa tendency evident even in his own writ- 
ings—his thought was deeply enmeshed in what preceded him. The book 
that is being concluded here, by looking to a texture and pattern of Des- 
cartes's philosophical psychology that has not been much attended to, also 
testifies to the relevance of the contexture of the psychological thought of 
the late Middle Ages and the early modern period. 

A conventional reading of Descartes's psychology in relation to his pre- 
decessors would likely see impoverishment. The rich psychophysiology of 
the senses and internal senses and the understanding of the operations of 
ratio and intellectus in relation to phantasms he not so much profited from 
as simplified and oversimplified, to the point where they were replaced by 
the pineal gland system and the thinking thing—that is, by Cartesian mind- 
body dualism. This is itself a grand oversimplification, however. Here I shall 
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try to emphasize the need for correcting this oversimplification not by re- 
capitulating the contents of the preceding pages but by sketching a possi- 
ble way of conceiving Descartes's path into philosophy, the outlines of a 
new philosophical biography. 

Imagine Descartes as a young man, having finished school and attained 
a law degree. He is rather perplexed about the state of the knowledge that 
has been transmitted to him. He can see that although much of what he 
studied is useful and edifying, his educators have not displayed a unified, 
much less persuasive, understanding of why and how what they claim to 
know is truly known—thus almost every such claim is in dispute—nor is 
their pedagogy informed by a clear notion of what it is for a human being 
to come to know something, to discover the truth for him- or herself. But 
he also knows some things, and he knows that he knows them: some in 
mathematics (though geometers tire the imagination with complicated fig- 
ures, and algebraists use a cumbersome system of rules and unintelligible 
symbols), a few moral precepts, and discoveries he has made for himself 
(either spontaneously or spurred by hints of others). Most of all, he sees 
that he can recognize when one thing has some relation to another, espe- 
cially when both can be compared directly with respect to some particular 
aspect. For example, he can see that his horse is larger than his dog, and 
he knows that when lost it is better to travel in a single arbitrarily selected 
direction than to turn at every whim. He begins to realize that his ability 
to discover things and recognize comparative truths operates in accordance 
with simply formulable precepts: don't leave anything out of account, pro- 
ceed in an orderly way, don't depend too much on memory, simplify, look 
for analogies if you can't find direct solutions. Most of all, take the mea- 
sure of one thing in comparison to another; look for equalities, inequali- 
ties, sequences, proportions. 

Sull, it takes an encounter with a somewhat more mature contemporary 
who has already discovered many of these things for himself to stir the 
young Descartes from a casualness toward knowledge. Isaac Beeckman, 
who believes that knowledge should be picturable and so is a proponent 
of diagrammatic and geometric approaches to physical and dynamic prob- 
lems (physicomathematics), awakens in the young Frenchman a glimpse 
of what might be accomplished if he put greater effort and order into his 
studies. Descartes discovers that by isolating the relevant factors in a prob- 
lem and representing them and their proportional relationships with plane 
and solid figures, many, many problems become easily solvable. Moreover, 
the new "algebra" and, most promising of all, new kinds of instruments 
(like his proportional compass) can be used to solve for proportions of any 
complexity, and, in particular, arithmetic/algebraic problems can be solved 
using curves and figures that are produced by means of the rigidly me- 
chanical (and therefore in principle easily imaginable) motions of these 
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proportionalizing instruments. These methods can be applied to any prob- 
lem involving quantities and proportions of any kind, including physical 
problems of motion, tendency to motion, and force. But more important, 
this includes all questions concerning anything that stands in some order 
or proportion to other things. There is potentially no limit to what this 
class of questions embraces. 

Descartes's developing insight is that a great and unified method might 
be developed on these bases. It is an inkling at first, rather than an accom- 
plishment, an inkling supported by his conviction that there is a deep cos- 
mic harmony in accordance with which proportions and analogies unite 
superficially disparate things. As he works to flesh out the insight, he makes 
more progress in solving particular mathematical and physical problems 
than in conceiving a unified method, and the occasional inspirations do 
not immediately lead to a comprehensive art of discovery. 

Occupied in travels, Descartes works in fits and starts. Over time he re- 
veals bits and pieces of what he has done, which begins to win him a small 
following of admirers and great expectations from the learned. To his in- 
terests in music, in geometry and a geometric-mechanical algebra, and in 
mechanics he adds optics, or rather light. If there is a harmony in the cos- 
mos, then it is governed by the principles of harmonic proportion; if we 
can know these harmonies, it must be because the material substrate of the 
physical universe allows for the accurate transmission of these harmonies 
to our sense organs. Light would seem to be the chief physical-mechanical 
power for revealing to us things and their proportions; if we could de- 
velop a simple theory of its operation to account for this revelatory capa- 
bility, then we would have an important guarantee of the reliability of the 
human way of knowing the world. This optical work leads Descartes to rec- 
ognize that his understanding of the senses, imagination, memory, and in- 
tellect has to be coordinated with this physical knowledge, and so around 
the late 1620s he begins to conceive of the anatomical and physiological 
prerequisites for the link between world and mind. This is likely the pe- 
riod in which the Regulae was composed and then left off as Descartes en- 
countered ever more difficulties of fact and principle blocking his original 
project. , 

In this account Descartes is pursuing not the mathematization and 
physicalization of the universe but rather an explication of the fact that we 
do know and can learn, an explication consistent with the most accurate 
investigations and knowledge of his day. This included the philosophico- 
medical theory of the external and internal senses. He did not reject this 
psychological theory but tried to accommodate it to the proportionate 
cosmos that every day proves it can be known by dint of the ordinary pro- 
cesses of physiology and of the physical world, which reveal to us the sights, 
sounds, aromas, flavors, and feel of things. The traditional psychology in 
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fact taught that sensation was based on proportion, argued that there was 
some natural means by which the forms in things came to inform the or- 
gans of sense, and contended that all knowledge required the presence of 
phantasms, which were understood as artifacts of a physiological psychol- 
ogy with functions specially located in brain cavities. Thus Descartes hoped 
that he would be able to make the traditional teaching more rigorous and 
more rigorously in accord with knowledge about physical nature and the 
human being. If a sensible species somehow entered the sense organ from 
an object by means of an intervening physical medium, then the transmis- 
sion had to obey the principles of that medium and be received in the 
organ in accordance with its physical and physiological nature. In addi- 
tion, whereas the psychological tradition claimed, in some of its versions, 
that a phantasm derived from objects in the real world was illuminated by 
intellect to produce an intelligible species through which we could under- 
stand the real-world object, Descartes became convinced by his “phenom- 
enological" attention to his own awareness and his processes of discovery 
that we can reckon only with what is already in the possession of the mind. 
Intelligible species or essences are less useful for problem solving than is 
comparing things according to order and proportion by virtue of our ca- 
pacity to identify relevant characteristics of their appearances: aspects, di- 
mensions, natures. 

It is not necessary to take this sketch further, since in effect the last two 
chapters have done so. Nor is it possible here to determine to what degree 
the sketch can receive additional confirmation or secure dating, beyond 
what the preceding chapters have accomplished. But the sketch and the 
rest of the story I have presented begin to suggest something very impor- 
tant about the history of philosophical psychology since Descartes. Des- 
cartes's opening up of the “way of ideas” was the result of his attempt to 
make the older psychology more rigorous and less cumbersome, yet his 
understanding of different planes of awareness, his biplanar conception of 
thinking, remained in essential continuity with the older tradition. It was 
Cartesianism instead and the emergence of what we identify as the ratio- 
nalist and empiricist poles of philosophy that turned awareness into con- 
sciousness, a theater with a single plane. Rationalism, on the one hand, 
began to conceive imagination chiefly as a source of error, and empiri- 
cism, on the other, brought a flattened and hypermechanical conception 
of imagination into play by reducing thought to a construction, manipula- 
tion, and sequencing of images or imagelike ideas. Descartes was a pio- 
neer of the way of ideas; the irony is that in traversing it later philosophers 
reduced it to a simulacrum of the original. 

A major source of this distortion was that those who came after under- 
stood Descartes as offering series of propositions and arguments that could 
be evaluated contextlessly as clear and distinct ideas. According to Des- 
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cartes's usage, however, it is not ideas that are clear and distinct but rather 
our knowledge or awareness of them. It is our way to ideas and the activity 
of thinking them that must be made clear and distinct; it is the activity 
of thinking that produces the background against which the truth can 
appear clearly and distinctly, a context in which the texture of thinking 
makes its force truly felt. And so, for example, the question of whether the 
Meditations is really meditational is only the tip of the relevant iceberg. 
The deeper question is whether we can decide about the truth of Descartes 
in any sense without encountering for ourselves the articulated objects of 
his thought within the manifoldly textured activity of thinking. 

It is no wonder that it was in the seventeenth century that imagination 
and intellect drifted apart, leading ultimately to their divorce. It is a more 
than Cartesian irony that Descartes never intended the divorce. At the be- 
ginning he even championed the effective primacy of the former, though 
he ultimately settled for a distinction rather than a divorce: the intellect ex- 
ceeded the imagination, and the will, the source of imagination, exceeded 
the intellect. Moreover, he placed imagination at the very heart of the sci- 
ences of nature, he made it of their essence. After the divorce, however, 
someone like Isaac Newton believed that he could make no more savage 
attack against a natural philosophy like that of Le Monde than to call it a 
romance of nature, that is, a figment of the imagination, a mere fable. He 
did not, perhaps no longer could, realize that by extending the mathema- 
tization of nature he had expanded the uncanny power of imagination in 
science without maintaining the determinants and controls of necessity. 
Mathematics itself came to be seen as rational, indeed paradigmatically ra- 
tional. Thus after Newton the sciences were no longer impelled by the in- 
sight that had been fundamental to Descartes: that mathematics itself is 
imaginative, that it is the exercise par excellence of imagination. 

What difference does it make whether we think of mathematics as imag- 
inative or rational? To answer this we would need a more careful delinea- 
tion of intrinsic differences between imagination and rationality than we 
have performed hitherto. In a sense this study of imagination in Descartes 
has been a prolegomenon to that delineation. Lacking this careful delin- 
eation, any answer to the question about mathematics' place in the econ- 
omy of the mind will be partial and hypothetical. Still, it is worthwhile to 
indicate from our current perspective the direction in which an answer 
that follows out Descartes's insights might tend. The imagination is the 
formative mental power in which the corporeal world takes on nascent 
concreteness. By itself it is not able to recognize the boundaries of its va- 
lidity; seeing beyond the limits of the imagination—both the limits of spe- 
cific images and the limits of the mental power of forming them—is a 
chief function of intellect, which by its nature is a transcendental seeing, 
a seeing beyond the limits of what is present to consciousness. When the 
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intellect does not carefully attend to what imagination has wrought, and 
if imagination is not guided by intellectual insight into its proper bound- 
aries, we will tend to conceive things other than they are. For a similar rea- 
son, when intellect does not carefully-attend to sense perception, we take 
the senses as more veridical than they can possibly be; this, according to 
Descartes, has been the fate of the majority of human beings, a fate that 
the Aristotelians enshrined in theory. 

From Descartes's perspective, the person whose imagination is not prop- 
erly delimited is likely to experience, consciously or not, a hypertrophic 
growth in imagination's claims to truth. Unlike sense perception, however, 
imagination is productive, so that even where its claims are excessive, its 
ability to produce, in view of particular aspects, a simulacrum of what 
happens and what is, tends to mask what is false. The mathematical phys- 
ics that arose in the last decades of the seventeenth century, misunder- 
stood as rational rather than imaginative, was therefore a romantic science— 
understanding romanticism as a cultural phenomenon predicated on the 
superiority of imagination to rationality. 

This suggestion need not be taken as having chiefly negative, much less 
solely negative, implications, especially when we recall that one of the is- 
sues raised here is whether we are under the spell of the modern judg- 
ment that imagination is cognitively neutral or even irrelevant. In the late 
twentieth century, much more generous in its appreciation of imagination's 
cognitive uses than the eighteenth and nineteenth centuries, the notion of 
early modern science as romanticizing can be taken in a more positive 
sense. In entertaining the notion one might very well want to reopen the 
question of Descartes's role in the development of the modern sciences. 
One should enter into that examination with at least two points in mind: 
Descartes held distinct what those who came after fused (mathematics and 
rationality), and if he contributed to the subsequent romanticization, he is 
nevertheless in decisive respects situated on the remote side of the histori- 
cal divide. 


B. IMAGINING WITH DESCARTES 


In this book it has not been my principal goal to answer the question 
whether Descartes's theory or, rather, theories of imagination are true. 
Beginning with a few texts, some scarcely known, others not thoroughly 
enough explored, I have tried to present Descartes as philosophical psy- 
chologist, to place this Descartes in historical context, to show that imagi- 
nation is the key to his earliest philosophy, and to suggest its continu- 
ing central importance for him. Now, in concluding, I want not so much 
to pronounce judgment—which, to be amply just, would require a wider 
investigation—as to point to themes and questions present in the imag- 
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ining Descartes that are still germane to a philosophical investigation of 
imagination. 

The first thing to say is that there are few philosophers who can match 
Descartes in his grasp and cultivation of imagination. When he told Franz 
Burman that he was "sufficiently imaginative, and exercised his ingenium 
in it for a long time" (AT V 163), it was something of an understatement. 
His experience with imagination qualifies him as an expert. Furthermore, 
Descartes stands very close to the historical divide separating imagination 
understood as intrinsically protocognitive or cognitive from an imagina- 
tion that is fictionally creative but, when not harmful, largely irrelevant for 
purposes of knowledge. His own conception of imagination underwent 
an evolution that tended toward the modern dichotomy of intellect and 
imagination. His testimony can give us insight into why this evolution oc- 
curred as a larger cultural phenomenon and whether it was inevitable, 
and therefore also whether there is any point in trying to think our way 
back into a more cognitively productive imagination. 

This qualification of Descartes as an expert witness to the power of imag- 
ination is related to another. Although under very different circumstances, 
Descartes, like us, was attempting to reconcile what he had experienced of 
imagination with what he knew from the science of his day; and he placed 
cognitive imagination under the aegis of mathesis universalis in a way that 
anticipates, and parallels at least in part, our own cultivation of physico- 
mathematical imagination (mentioned at the end of the preceding sec- 
tion) in the hypotheses and abductions of the modern sciences of nature. 
Whatever the status of the hypothesis of the romanticization of physical 
science after Descartes, then, his example might give some clearer grasp of 
the issues of principle raised by the mathematization of physical science. 

The biplanarity of active mind has been a central feature in the inter- 
pretation of Descartes I have presented. To some this biplanarity might ap- 
pear to be just a multiplied form of the homunculus: the homunculus has 
not a single standpoint but has to bilocate or even trilocate! An awareness 
that is in and between planes and that can transcend any single plane into 
another seems fraught with problems. Yet if one is going to have any sig- 
nificant notion of awareness or consciousness, one has to locate it in some 
way, if not physiologically then at least phenomenologically, and it seems 
to me phenomenologically right to say that the power to shift attention 
and its point of focus is not accidental but essential to consciousness. The 
traditional doctrines of external and internal senses were predicated on 
the experience of an awareness at the level of the organs and on a unified, 
hierarchical community of the sensitive and cognitive functions in the liv- 
ing human being. What Descartes ultimately preserved of this doctrine 
was altered by the notion that the fundamental point of division of self 
from world resides in the process of sense reception. One could turn this 
around and say that it was precisely the emphasis on the putative fact of 
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this division that created the disjunct spaces of the external and internal 
worlds. On the conscious side of the divide we seem to be autonomously 
in possession of impressions from the world; all further operations of and 
on them appear to take place within us, either in the body (unless the 
body itself is taken as part of the external world) or in the mind. This 
point of demarcation is not arbitrary per se, but it may well be so in its ab- 
soluteness, for in a significant sense my consciousness appears to be as 
much with and in the world as it is in and with my body. And even the ma- 
ture Descartes concluded through the Meditations that our overwhelming 
inclination to take the world as real is not entirely wrong. 

The mobility of biplanar consciousness that was typical of Descartes's 
early philosophy can take us some distance toward understanding how 
images serve cognitive purposes. The key notions are the systematicity of 
each plane and the human ability to grasp one thing in terms of another, 
whether that connection is conventional or natural, arbitrary or based on 
resemblance. The most constant feature of mind in Descartes's philoso- 
phy, however, is that it can compare things, that is, recognize them as the 
same or different, as equal, greater, or less. If there is any certainty at all in 
knowing, it must exist at least at this level, and it must be based on some 
minimal human ability to grasp resemblance in some respect (grasping non- 
resemblance itself operates within the supposition of resemblance). For 
this kind of comparison to be true (i.e., more than just correct ad hoc, 
for this time and place only) there must be in addition not so much a con- 
stancy of objects of attention as a constant network of relationships, a con- 
text of systematicity—in other words, a plane. It is, for example, because we 
have a relatively constant grasp on relationships between hues (e.g., in a 
way that allows us to array them on a chromaticity diagram), relationships 
we can evoke at will, and also a relatively constant grasp on the simple me- 
chanics of elastic collisions (e.g., on a billiard table) that it could occur to 
someone to correlate the qualities of colors with certain mechanical pro- 
cesses (e.g., a theory that has particles of different sizes differentially re- 
flected by matter and setting off different vibrations on the retina—which 
is a very simplified version of Newton's theory). 

Descartes ultimately settled on the spatial geometry produced by phan- 
tasia, regulated by intellectually discovered principles, as the fundamental 
substrate for cognitively relevant imagination. The systematic relationships 
within it, governed especially by the rules of motion, constituted the ulti- 
mate constraints for the cognitive use of images. With all the other inter- 
nal senses collapsed into imagination, the possibilities for biplanar aware- 
ness were considerably reduced (vision, common sense, and memory, for 
instance, are all functions of just one organ). The space of phantasia, it is 
true, had become a replica of external space, a model and symbol of the 
external world; its in principle infinite divisibility and its mobility estab- 
lished the basis for a strict isomorphism between imagination and world, so 
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that it could still serve as an instrument of cognition. But biplanar aware- 
ness had shifted more deeply inward, because now there were just two 
places for consciousness to be: either in phantasia (the pineal gland) or 
on its own. 

The ability of awareness to shift planes was in the Regulae named vis 
cognoscens, knowing force. It is this power and its transformations that I 
have emphasized in this ‘book, more generally under the rubric 'cogita- 
tion’, the activity of thinking. It is the power of autonomously considering, 
varying, and forming images and ideas, and of moving between and seeing 
beyond them. In the very late Descartes (of the Principles and the Passions), 
the thinking part was divided conceptually (but not in reality) into the 
nobler, active side, will, and the indispensable but passive side called per- 
ception. Perception is, as it were, the last remnant of ancient theoria, or 
contemplation, in Descartes. The restlessness of human attention made it 
impossible to remain within contemplation for more than a brief time, 
even when the object of it was God (as at the end of the Third Medita- 
tion). That had been a problem even in Aristotle and in Christian contem- 
plation: human beings are inevitably drawn back from theoria by the de- 
mands of the body and community life. But Descartes derived from this 
restlessness of attention the evidence of the self, which is visible as such 
only in the activity of thinking, and also evidence of the finitude of the 
self, a finitude that in turn pointed to the positive infinity of God. These 
are issues of more than imagination, of course, but they still show traces of 
Descartes's early psychology. 

Our imaginations function within this framework in a twofold way. 
Imagination allows us, when guided by intellect, to replicate the structure 
and activity of extension. But it does this in only an approximate way. Our 
minds are incapable of filling out the infinitely divisible detail that is con- 
ceivable in the actual behavior of extension. God can (and does) know 
this detail, whereas human beings can know what happens only in princi- 
ple. We can improve the specificity and exactness of our understanding of 
extension (thus of nature) in many cases and therefore also increase our 
possibilities for control, but we can never master it fully. 

This leads to the second function of imagination. It helps guide and di- 
rect us in the enjoyment of our powers as a human being, that is, as a uni- 
fied body and soul. The passions, which are due to this union, are them- 
selves imaginations or imaginings, passive ones induced by physiological 
causes beyond our control. The imaginations that we will, however, are 
under our control, and although we cannot directly will changes in our 
physiology and the associated passions, we can will images that can pro- 
duce physiological effects capable of changing the passions. Active imagi- 
nations thus help us to gain a certain mastery over ourselves. Since these 
two categories comprise the vast majority of human psychic activity, the 
character, sweetness, and purpose of human life depend more on this 
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constellation of imaginative passions and powers than on anything else. 
Even if as thinking beings we perceive ourselves precisely as thinking and 
not extended, in our daily life we deal with the body and the soul together. 
This means that our fate is to be neither metaphysicians nor physicists but 
people concerned chiefly with the ordinary affairs of life. If Descartes aims 
at the mastery of nature, it is primarily the mastery of our own, ordinary 
nature, and only derivatively that of the external world. And, ultimately, the 
passional life (in the Passions of the Soul) culminates not in self-satisfaction 
but in generosity, a spilling over of the passion of admiration that exceeds 
the self and makes one well disposed toward others. 


C. MEMORY, THINKING WITH DESCARTES 


One psychological power that the early imaginative approach to knowing 
was supposed to eliminate made an enigmatic return in the late philoso- 
phy. That power is memory. The Regulae had tried to overcome it by the 
instantaneous grasp of intuitus and the progressive reduction of deductio 
to an intuituslike status. All knowledge was therefore on essentially the 
same basis, and anything truly known was known as well as anything else 
that was known. In the later philosophy Descartes introduced a hierarchy 
of certainties. God, whom we do not comprehend, is nevertheless more 
certain than our selves. What is perceived by the senses is least certain of 
all, especially since sense was instituted for preservation of the mind-body 
union rather than for truth. 

There is something paradoxical about the Meditations’ reevocation of 
memory, the specific location of which is the Fifth Meditation. It provides 
us, after the fact of experiencing fundamental truths, with the warrant of 
that experience. By recalling, for example, that we have clearly and dis- 
tinctly conceived God (and therefore his existence and his goodness), we 
can be sure that other things we have clearly and distinctly known have 
been truly known and can in their turn be recalled and used in confi- 
dence. We do not have to recall the proof of the Pythagorean theorem to 
use it, only that we have proved it previously. This power of memory yields 
the equivalent of a (modern) proposition with a propositional attitude at- 
tached. But the substrate of this intellectual memory is that we know that 
we have actively thought the truth of the proposition in its texture and 
contexture: thus we remember not just the fact of truth, we remember 
that we have experienced it as true against a background that permitted it to 
emerge. Presumably this means that having an approximate idea of God 
roughly based on a rather vague memory that we once proved his infinity, 
existence, and goodness would not be enough. The idea would need to be 
focused, and we would need some memory of the background of active 
thought that evidenced God as God and not just as a word or conceptual 


CONCLUSION 255 


possibility. By contrast, the Regulae would have us as much as possible re- 
hearse once again the full experience of truth in all its evidence, without 
recourse to memory. All that memory would do for the life of the mind is 
provide it with the stock of all the natures that ingenium has experienced; 
combined with the habit of thinking those natures according to order and 
proportion, it would provide to active, imaginative mind everything rele- 
vant to perfect knowledge.: 

The late philosophy, following the traces of imagination, returned to 
memory. Descartes did not think through the questions of memory—if he 
did, the evidence is not preserved for us—and therefore he cannot be a 
guide here in as positive a way as in the case of imagination. He distin- 
guishes intellectual from corporeal memory and also aligns intellectual 
memory with ideas in their potentiality. In the Regulae, imagination is meant 
to overcome memory; in the Meditations, imagination and thought are sup- 
ported by remembering the knowledge we have had. At the level of the 
body, the physiological traces of memory in the brain are produced by the 
actual experiences we have had, and they largely govern our particular as- 
sociations of images, so that the memory of corporeal images is a key to 
the reliable functioning of the unified mind and body. 

But the fact is that Descartes wrote very little about memory, and that 
little is more enigmatic than clarifying. Descartes thus leaves us in more 
than one sense on the threshold of memory. That threshold is the place 
where we are most fallible and most human, where we can least think of 
ourselves as autonomous, self-perceiving, self-certifying beings because we 
are bound by a past history. From the little we have seen, however, it seems 
likely that he thought imagination away from memory, until, as he worked 
out the consequences of transcending the limits of imagination, he was 
compelled to readmit the fact of remembering, at least in the form of a 
memory of intellectual events. Memory is important because it weaves the 
fabric of our everyday, contingent lives, but also because it reinforces our 
experience and understanding of essential truths. One might then expect 
further thought and investigation to reveal some parallels between the sta- 
tus of imagination and the status of memory in Descartes. If we are atten- 
tive, we might find traces of memory all along the path of imagination, 
throughout Descartes’s psychological philosophy. l 

Modernity as a concept is predicated on a contrast with the old, in par- 
ticular on comparing the present with what is past. In the early modern 
age the standard for comparison was the ancient Greeks and Romans (and 
those reputed wise from every remote time and place, whether they 
were named Moses or Hermes Trismegistus), who inspired admiration but 
also ambition. The young Descartes thought that the ancients (most of all 
the ancient mathematicians) surpassed the moderns in knowing because 
they possessed the secret of how to acquire knowledge, a secret they had 
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concealed. It was being rediscovered in the sixteenth and seventeenth 
centuries, however; and all that it required was attention to the possibili- 
ties inborn in each human being, possibilities that if developed would 
yield wisdom. He believed that imagination was the key to acquiring this 
wisdom, in both theory and practice. The later philosophy did not reject 
the goal, it only modified the conception of how to get there. 

If in the course of the seventeenth century, if in the writings of Des- 
cartes himself, imagination underwent an eclipse, this does not mean that 
it became irrelevant or that the project Descartes had initially envisioned 
lapsed. The impulse of that project carried over through the later writ- 
ings and ultimately passed, in unanalyzed form, to the Cartesians and post- 
Cartesians. The scientific and truth-discovering powers of imagination that 
Descartes had conceived did not vanish; they were simply reassigned in 
the psychophysiology and the thinking activity of human beings. We can- 
not say that this reassignment occurred in a perspicuous way, however, and 
not even that it was done for good reasons. The past three hundred years 
have given us many theories of imagination but no consensus, nor have 
they given us much agreement about what the basic facts of imagination 
are. We have difficulty articulating a coherent understanding of imagina- 
tion yet make frequent appeals to it. Is this a sign that we are so deeply en- 
twined in it that we can experience it no more clearly than we do our ears 
or eyes? 

Descartes recommenced thought about the relevance of imagination, 
recommenced it after the long continuation of Aristotle had blossomed in 
Avicenna, was raised to a higher pitch in the Renaissance, and ultimately 
succumbed to erosion by formulaic repetition. Both this ancient tradition 
and Descartes's thought of imagination have been for the most part hid- 
den from us. For centuries neither has been a part of our experience; 
much less have they been the object of thought. The task of reacquiring 
the experience and thinking it through stands before us. If this task is car- 
ried out genuinely in thought, it will be not simply a surrender to the past 
but a reevocation of a heritage. 

Whether we are moderns or postmoderns, it is unlikely that we can get 
a proper estimation of imagination and its value without Descartes. Per- 
haps we have no choice but to think with Descartes, and to imagine with 
him, until we reach the point of thinking and imagining for ourselves. 
The paradox is that most people learn how to really think from the exam- 
ple of others, but it is only when we have begun thinking ourselves that we 
can truly think with another. Perhaps the same is true of imagining, espe- 
cially if it is thoughtful and not just willful. If that is so, and if following 
in Descartes's traces helps us to act accordingly, then there is truly some 
hope that this work will have served a larger purpose than merely imagin- 
ing Descartes. 
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directionem ingenii); chronology of works, 
36-37; conceived according to preference 
of interpreter, 4; early philosophy, 6; as ex- 
pert in imagination, 291; as man of the 
Renaissance, 74; as unCartesian, 4, 6-7, 
74, 100, 242, 262, 285 

"De solidorum elementis," 36-37 

Dewhurst, Kenneth, 20n, 25n 

Dianoein, 18. See also Discursive thinking; 
Ratio 

Dianoia, 26 

Dijksterhuis, E. J., 59n 

DiLorenzo, Raymond D., 258n 

Dimension, 187-189 

Diophantus, 151, 160 

Dioptrics, 52, 233, 236, 237-238, 260 

Discourse on the Method, 4, 29, 52, 69, 75, 194, 
215, 245, 265; autobiographical account 
in, 85-86; ‘idea’ in, gon 
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Discovery, 74, 95, 96 

Discursive thinking, 18-19, 117, 269, 276. 
See also Cogitatio; Cogitation; Dianoia; Dis- 
cursive thinking; Images; Imagination; 
Phantasms; Ratio; Thinking 

Division of sciences, 122 

Doubt: biplanarity of, 264—265; and imagi- 
nation, 8; in Le Monde, 226; in Meditations, 
50, 262-265 . 

Dreams of 10-11 November 1619, 73—74, 
116-117, 146, 152n, 215-216, 260 

Dualism, mind/body, 50, 88, 206 


Elizabeth, Princess, of Bohemia, 256, 259, 
275, 281 

Enumeration, 134, 137, 139, 181 

Epistemology of figuring resemblance, 47- 
58, 100; ontological underpinnings, 156 

Eratosthenes, 62-63 

Esprit, 6, 84, 87 

Essences, 251 

Eternal truths, 212-216, 224, 242-243, 248; 
and common notions in Regulae, 212-213; 
and infinity, 239-242 

Euclid, 150n, 153; Elements of Geometry, 153 

Eustace of St. Paul, 128 

Extension, 110, 200-203, 293 

External senses, 13; in Regulae, 29 


Fable. See Le Monde 

Faculty psychology, 13; displaced in late 
Descartes by unitary power, 208 

Federico, P. J., 158n 

Figuration and figuring, 47, 98-113; of 
bodies, 48-50, 51, 72; of intellectual/ 
spiritual things, 57—58 

Fodor, Jerry A., 13n 

Ford, Stephen Henry, 5-6n 

Form: communication of, 15; corporeal, 
161; essential, 15; sensible, 15 

Fóti, Véronique, 5n 

Foundations of knowledge, shallow, 
196-197 

Frede, Dorothea, 17n 

Freedberg, David, 259n 


Gabe, Lider, 5n, 101n, 147n 

Galilei, Galileo, 15n 

Garber, Daniel, 59n 

Gassendi, Pierre, 246 

Gaukroger, Stephen, 97n 

Generosity, 294 

Genius, malign. See Demon 

Geometrical compass, 63-66 

Geometrical curves: classification of, 70—71; 
imaginability of, 70-72 

Geometry, 145; dynamic, 194, 221, 222-232 


309 


Geometry, 66, 69, 189-190, 194, 229, 230, 
238, 269 

Gerard of Cremona, 21 

Gerl, Hanna-Barbara, 89n 

Getting a fix on things, 56-57 

Gilbert, William, 180; De magnete, 180 

Gilson, Etienne, 87, 259n 

Girard, René, 9n 

Goclenius, Rudolphus, 89-90 

God: idea of, 267-268; omnipotence and 
omniscience of, 213; power of, 214-215; 
unity of will, reason, and act in, 213-2 14 

Gouhier, Henri, 36n, 47n, 48n, 73, 74n 

Grassi, Ernesto, 89n 

Gray ontology, 131n, 195-196 

Grene, Marjorie, 97n 

Grosholz, Emily R., 230n 

Gueroult, Martial, 259n 

Gundissalinus, 20n 


Haldane, Elizabeth S., 31n, 84n 

Harmony, 58n, 75; reasons for Descartes's 
study of, 78—79 

Harvey, E. Ruth, 20n, 22nn 

Hatfield, Gary, 34n, 259n 

Hobbes, Thomas, 8, 239n, 245, 250, 253 

Homunculus problem, 53, 291 

Hugh of St. Victor, 88-89, 128, 257-258, 
259, 261; Didascalicon, 88 

Human being: essence of, as thinking being, 
3, 7, 32n, 251, 253-254; finitude of, 5; as 
image of God, 5n, 214, 231-232, 282- 
284; imagination directs enjoyment of 
powers of, 293-294; nature of, 32n, 251, 
259-254; and will, 277 


Ideas, 6, 87, 245-246; and biplanarity, 253; 
in early philosophy of Descartes, 50; in- 
nateness of, 250-251; objective reality of, 
50, 52; in Plato, 118-119; in the Regulae, 
97; representative function of, in later 
Descartes, 50; true imaginative ideas, 209; 
the way of ideas, 288-289 

Images: association and reassociation of, 
280-281; in Christ's understanding, 28; 
in divine rapture, 28; have three spatial di- 
mensions, 102, 165; in human ecstasy, 28; 
language of, 236; relationship to physical 
impression, 223; in thinking, 18-19, 27- 
28. See also Phantasms 

Imaginari: meaning of, 33n; synonymy with 
‘concipere’, 33-34, 44, 84-85, 219 

Imaginatio: distinction from 'phantasia', 
31n. See also Averroés; Avicenna 

Imagination: abstracted from memory, 295; 
as activity, 44-46, 54-55; in animals, 17; 
in Aristotle, 16—19; as cause of motion in 
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body, 31; central role in Regulae, 30-31; 
cognitive use of, 4, 6, 98; cognitive weak- 
ness of, 7; in Compendium musicae, 44-46; 
conceptual, in premodern thought, 26; * 
corporeal, 47, 48-57; dynamic, 222-232; 
eclipse of, 296; in First Meditation, 255, 
259, 261; as focus of premodern psychol- 
ogy, 26-27; and geometrical curves, 70- 
72; as having ideas, 208; identified with 
discursive thought, 269; as indicative of 
changes in Descartes, 5, 161; and infinity, 
239-241; intellectual, 47, 48-49, 57-58, 
72-76, 116-120; as intermediate power, 
2; as internal sense, 8, 17; and Le Monde, 
219-232; in mathematics, 5, 6, 153-156, 
289-290; in meditation and contempla- 
tion, 256-260; in Meditations, 1-3, 246— 
272; as modern shibboleth, 9; motion 

of, replicates the world in Le Monde, 224- 


225, 229-230; and music, 5n, 44-46; and 


narrative context, 116-117; overcoming 
weakness in ingenium, 104; in Passions, 
279-284; phenomenon of, 10; in physics, 


7; poetic, 3-4, 47, 162, 260; as productive, 
3, 5n; of quantity, 249-250; quiescence of, 


267; as regrasping and reconceptive, 51; 
as representing aspects and relations, 
115-116; restriction to extension, 242, 


244; scope of, 85-86, 293-294; in Second 


Meditation, 265; and self-control, 281; 
subordinated to will, 244, 274-275, 276; 
as surrogate for memory, 78; as synthetic 


power, 45; twofold significance in "Cogita- 


tiones privatae," 47; and universal use of 
particular figures, 185-186; visual vs. au- 
dial paradigm of, 49, 54, 117; work of in 
Regulae, 182—193. See also Analogy; Aver- 
roés; Avicenna; Cogitatio; Cogitation; 
Discursive thinking; Doubt; /maginatio; 
ingenium; Intellect; Mathematical con- 
struction; Mathematics; Mathematics of 
proportion; Phantasia; Thinking; Will 

Imagination words, 44 

Immortality of soul, 19-20 

Impressions, transmission of, in Regulae, 33. 
See also Motion 

Induction, 134, 139; mathematical, 139 

Infinity, 239-242; of God, 239 

Ingenium: accommodation to limits of, 147; 
in “Cogitationes privatae," 75; defined in 
Regulae, 30, 35, 98; Descartes's usage of, 
91-97; etymology, 88; and geometrical 
construction, 98; Gilson on, 87-88; hu- 
man, 147; images and, 97-98; limits of, 
94-95; meaning in premodern and early 
modern thought, 88-91; noncognitive 
implications of, 95; and nonfoundational 


knowledge, 196-197; popular usage of 
term, 91; regulation (rules) of, 95-96, 
144; represents relationships, 99-101; 
translation of, 83-84. See also Aquinas, 
Thomas; Discovery; Imagination; Mathesis; 
Native endowment of human beings 

Inspectio mentis, 3, 6, 185 

Intellect, 119; agent, 19, 23, 24 (see also Nous 
poietikos); becomes agent of all cognition 
in Regulae, 161—162; biplanarity of, 267; 
conceives negations, limits, and linguistic 
propositions, 202-203; controls imagina- 
tion in Le Monde, 221, 228; division of 
powers of, 14; freedom and, 205; God's vs. 
man's, 160n; limited operation of, without 
phantasms, 200-207; nature of, 18, 19; 
passivity of, 276, 278; pure intellect, 177, 
181, 246-247, 266-272; receptive or pas- 
sive, 19, 24 (see also Nous pathetikos) ; as 
source of error, 198, 200-201; and will, 
219-215, 274-278. See also Cogitation; 
Discursive thinking; Imagination; Think- 
ing; Will 

Intellectus, 26; as synonym of ‘vis cognoscens’, 
85 

Intentions (intentiones), in Avicenna, 21 

Internal senses, 14, 20-26; physiological lo- 
cation of, 21-23, 25; in Scholastic theory 
of knowing, 120—121. See also Averroes; 
Avicenna; Cogitation; Common sense; 
Imagination; Ingenium; Memory 

Intuition, 127; in Scholastic thought, 127 

Intuitus (or intuitus-seeing), 124; active vs. 
passive, 207; analogy between vision and 
knowledge, 126, 140—141; biplanar, 143- 
144; Descartes defines, 126; etymology, 
127; of extension, 184-185; as grasp or 
concept, 166; improving, 140-144; in late 
Scholasticism, 128; in meditation and con- 
templation, 127—128, 258; in Meditations, 
269; natures as possible objects of, 200; 
oriented by aspects, dimensions, and na- 
tures, 129n; not teachable, 145; transla- 
tion of, 124 


Jesuits: and imagination, 27-28; and 
ingenium, 91; and meditation, 257; and 
spirituality, 257n 

John of the Cross, 265 

Judgment, Descartes's theory of, 271-272 


Kant, 9 

Kennington, Richard, 74n 
Kepler, Johannes, 233 
Klein, Jacob, 5n, 151n 
Koyré, Alexandre, 59n 
Kosman, L. Aryeh, 259n 
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Lachterman, David Rapport, 5n, 154-1 5 
Ethics of Geometry, 1 "e AL MER 

La Fléche. See Collége Henri IV at La Fléche 

Laporte, Jean, 83n 

Leibniz, Gottfried Wilhelm, 36, 46, 58 

Le Monde, 6, 28, 52, 109, 114, 194, 208, 
211—238, 241, 242, 249, 250, 260, 269, 
282, 283, 289; global approach to physics, 
211; imaginative fable of, 218-219, 229 

Lenoir, Timothy, 158n 

L'Homme, 217, 221, 232, 234, 236-237, 
244 

Light. See Optics 

Limit, 171n, 204n 

Llull, Raymond, 154; Ars brevis, 70, 93 

Local determinacy (of problem solutions), 
118 

Local memory, 77—78 

Locomotion. See Motion 

Logic, 125, 179; psychologization of, in 
sixteenth century, 129 

Lohmann, Johannes, 42n 

Loria, Gino, 71n 


Marenbon, John, 20n 

Marion, Jean-Luc, 35n, 37n, 86n, 124-125n, 
131, 150n, 195-196 

Mathematical construction, 59—72; exacti- 
tude in, 68—69; imaginability of, 66—72; 
of irrationals, 194n; limits of, in Regulae, 
193-194; replicates real-world situations 
in Le Monde, 230. See also Algebraic equa- 
tions; "Cogitationes privatae"; Geometri- 
cal compass; Geometrical curves; Inge- 
nium; Mathesis, Mesolabe 

Mathematics: aided by imagination, 243; 
analysis of ancients, 151, 189-199; arith- 
metic and geometry of ancients, 148-149; 
derived from motion in Le Monde, 222— 
229; Descartes's method of analysis, 190; 
equivalent to 'discipline', 146; the exer- 
cise par excellence of imagination, 289- 
290; geometry's primacy in Descartes, 
158-159; imagination as medium of, 
153-154; as natural object of ingenium, 
147-148; ordinary vs. higher, 149; para- 
digm of knowledge, 122-123. See also 
Algebraic equations; Geometry; Geometry; 
Mathematical construction; Mathesis; 
Proportion 

Mathematics of proportion: embraces whole 
science of pure mathematics, 173; as ex- 
pressive of relations, 49-58, 75, 99-101; 
precursor of analytic geometry, 66; rea- 
sons for Descartes's study of, 78—79; in 
Regulae, 1577-158; and simple natures, 
224; as universal science, 62—72. See also 
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Algebraic equations; Analogy; Geometri- 
cal compass; Geometrical curves; Mathesis; 
Proportion 

Mathematization: of musical theory, 41-43; 
as misleading topos of Descartes schclar- 
ship, 38, 41, 42, 100, 160, 287 

Mathesis, 150, 287; mathetical knowing, 
159-162; philosophical character of, 
150-151; as preparing ingenium, 150; as 
science of order and measure, 151. See 
also Mathematics; Proportion 

Mathesis universalis, 41, 151, 153, 158, 179, 
180, 192 

Mazzeo, Joseph A., 8gn 

Measure, 187, 191-192 

Mechanics, reasons for Descartes's study of, 
78-79, 287 

Mechanism in Regulae, 33 

Medicine and the theory of sense and cogni- 
tion, 8, 25-26 

Meditatio, 6 

Meditation: act of imagination, 256; Des- 
cartes's usage of, 256; described, 261- 
262; exercise of imagination, 255-260; 
profoundly recursive, 263 

Meditations on First Philosophy, 1, 2, 7, 8, 32, 
33N, 52, 207-208, 215, 226, 227, 228, 
238, 239, 243, 245-272, 273, 276-278, 
281, 289, 294, 295; First Meditation, 1, 
255, 259, 260, 261, 262, 264, 267; Sec- 
ond Meditation, 2, 3, 208, 241, 247, 262, 
263, 265, 266; Third Meditation, 50, 208, 
265, 267, 271; Fourth Meditation, 270, 
276; Fifth Meditation, 249, 251, 264, 267; 
Sixth Meditation, 7, 208, 241, 248-249, 
253, 267; Synopsis, 263; closure of through 
meditation, 268; imagination pervasive in, 
255; imaginative recapitulation in, 262— 
263; as psychological metaphysics, 254, 
270; will in, 277 

Memory: the art of, 76-79, 104-105, 107, 
152; defined in Regulae, 31, 85; Des- 
cartes's treatment of, 294-296; displace- 
ment of, by imagination, 103; in Hugh of 
St. Victor, 88; in musical perception, 45, 
117. See also Local memory 

Mersenne, Marin, 3, 109n, 211, 212, 231, 
239, 240, 241, 242-243, 251, 282 

Mesland, Denis, 270, 275 

Mesnard, Pierre, 259n 

Mesolabe, 62-63 

Metaphysical treatise, lost, 212 

Method, 96, 144-152; based on nature of 
mind, 171; crisis of method of Regulae, 
215-216; defined, 145; figuration and, 
58; imagination in, 4, 76—79, 182-193; 
object-centered, 198; practical aim of, 
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197-198; universality of Regulae’s, 183— 
184 

Milhaud, Gaston, 59nn, 158n 

Model, 56-57 

Motion: necessity of recognizing, 217; power 
of, 14, 88; in Regulae, 31, 85; transmission 
of, in sensation, 29-30, 109-110, 223- 
224. See also Impressions, transmission of, 
in Regulae; Optics 

Music: Descartes's theory of, 37-44; and 
imagination, 44-46; melody and tone in, 
42; purpose of, 377; reasons for Descartes's 
study of, 78-79; rhythm in, 42. See also 
Compendium musicae 


Native endowment of human beings, 75, 92, 
95; 97 

Natural light, 122; improving, 121 

Natural power, 141-143 

Natures (simple): Aristotelian-Scholastic, 
163; common, 176, 177; composition of, 
178, 251-253; division into three kinds, 
175-176; experienced, not known, 204- 
205; foundation for application of phanta- 
sia, 186; in Le Monde, 226-227; the num- 
ber of, 169; ontology of, 167; problems 
with theory of, 195-197; Regulae’s notion 
of, 163-167, 175-177; reification of, 207; 
Rule 12's presuppositional account of, 
195; simple, 168-169; threefold meaning 
in Rule 6, 168. See also Absolute; Participa- 
tion; Respective; Simples (in Regulae) 

Necessity: as missing nature in Regulae, 199; 
in Le Monde, 219, 225 

Nerves: function of in Regulae, 33; in Passions, 
274-2775; physiology and structure of, 234- 
236; transmit pressure, not image, 236 

Newton, Isaac, 15n, 289 

Noein, 18. See also Intuitus 

Nous, 26 

Nous pathetikos, 15, 23, 24, 154. See also 
Intellect 

Nous poietikos, 15, 24. See also Intellect 

Numbers: imaginary, 71; ultimately distin- 
guished from extension, 243 

Nussbaum, Martha C., 17n 


Olympian things, 73, 75, 116, 119 

Ontology vs. epistemology in Regulae, 199, 
251; solution of problem in Meditations, 
252 

Optics, 197, 211; and light, 217-218; per- 
ceiving distance, 237—238; and physics of 
transmission of light, 233-234; reasons 
for Descartes's study of, 78-79, 287. See 
also Motion 

Order, 139, 162, 191 
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Pappus, 151, 160 
Park, Katharine, 21n 
Participation, 164—166; universal relevance 
of, 189. See also Absolute; Natures; 
Respective 
Particles of matter, 217 
Passions, 95, 273-274, 279-281 
Passions of the Soul, 7, 2377, 272-284, 293, 
294; conception of passional life in, 278— 
284; primacy of will in, 272-278 
Peghaire, Julien, 23n 
Perception, 273-274; subjectivization of, in 
music, 42-43 
Phantasia: distinction from ‘imaginatio’, 
31n; in God, 8; intelligible matter of, in 
mathematics, 153; kinesis phantastike, 154; 
organ as well as activity, 31n; participates 
in nature of its object in Le Monde, 224; 
place of re-presentation, 222; possible 
prototype for pineal gland, 31-32; quan- 
tum phantasiatum, 154; really extended, 
29-30, 222; in Regulae, 29; spatial sub- 
strate for cognitive imagination, 292-293. 
See also Averroés; Avicenna; Imagination; 
Ingenium; Pineal gland 
Phantasms, 6, 7, 97; in memory art, 76-78; 
preparation of in internal senses, 53, 120; 
pure, realm of, 160-161; whether required 
for thinking, 27-28, 247-248. See also 
Images; Imagination; Phantasia 
Philosophy: ancient, based on mathesis, 
159, 295-296; transformation of Des- 
cartes's, 5, 285-296 
Physicomathematics, 59-62; as source of 
intuitus-deductio-enumeratio in Regulae, 13,7 
Physics, 211, 287; as mathematics of motion 
in Le Monde, 222-232 
Physiology: Descartes's reasons for studying, 
287; and knowing, 121-122; and percep- 
tion, 232-236; and psychology, 25 
Piccolomini, Alessandro, 154 
Pineal gland, 222; described, 31n; and 
Descartes's early theory of phantasia, 13; 
focal point of mind-body interaction, 31- 
32, 33, 34, 237; source of flows of animal 
spirits, 32. See also Phantasia 
Planes (in consciousness): of appearances, 
269-270; as constant feature of Descartes's 
thought, 292-293; of images and figures, 
53; object plane, 55, 56-57, 144; ocular 
plane, 55, 56-57, 144; relativity of, 57; 
relevance and, 56; of sense and intellect, 
264. See also Biplanarity; Imagination; 
Intellect; Vis cognoscens 
Plato (and Platonism), 86, 128; proportion 
in the divided line, 118-119; Republic, 41; 
sensation as proportion, 41; Timaeus, 41 
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Pneuma, 26 

Poisson, Nicolas, 39n 

Polynomial, algebraic, 66 

Primitive notions, 256 

Principles of Philosophy, 4, 185n, 220, 243, 
249n, 252n, 265, 273, 276, 278n, 293 

Problems and problem solving, 59-62, 137- 
140, 179-193, 286; imagination crucial 
in, 104; imperfect, 180; initiating, 180— 
181; local systematicity of, 212; and 
medieval quaestio, 174-1775, 178-179; 
philosophical theory of, 174; representing 
with images, 102, 105-113; summary of 
method concerning, 189 

Proclus, 153-154 

Proportion: arithmetic, 39; construction of 
proportionals, 62—66; distinctly evident in 
phantasia, 186; geometric, 39; in percep- 
tion, 40—41; transmission of, from world 
to sense, 38—42; as universal science of 
problem solving, 69—72, 119; working out 
proportions, 173—174. See also Analogy; 
Geometrical compass; Mathematical con- 
struction; Mathematics of proportion; 
Mesolabe; Physicomathematics; Ratio, 
mathematical 

Proposition, 159n, 171, 178; poorly renders 
propositio, 190 

Psychology, philosophical: animals, 14, 17; 
of Aristotle, 14-20, 21, 23; of Descartes, 6, 
285-286, 287-288; medieval discussions 
of, 13-14; Platonic, 25; premodern 6; 
Scholastic, 120; Stoic, 25. See also Appeti- 
tive powers; Aquinas, Thomas; Aristotle; 
Averroés; Avicenna; External senses; Fac- 
ulty psychology; Internal senses; Motion, 
powers of; Physiology; Psychophysiology; 
Sensation, powers of; Vegetative powers 
of soul 

Psychophysiology: psychophysiological hy- 
pothesis of Regulae, 28-35, 233; of Rule 
12, 111 

Pythagoras and Pythagoreanism: mathemat- 
ics of consonance, 42; sensation as pro- 
portion, 41 


Quadratrix, 62, 67-69, 70 
Qualities: elimination of unnecessary, in 
Le Monde, 221; secondary, 105, 108-110 


Rahman, F., 24n 

Ramus, Petrus, 154 

Rathmann, Bernd, 259n 

Ratio, 26 

Ratio, mathematical, 38 

Reductio, 198 

Regulae ad directionem ingenti, 4, 37, 52> 
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83-208, 210, 218, 219, 221, 223, 224, 
226, 231, 234, 235, 236, 239, 242, 243— 
244, 2477, 250, 251, 252, 254, 255, 260, 
261, 264, 265, 266, 269, 271, 272274; 
275, 276, 278, 287, 293, 294, 295; auto- 
biographical reflections, 148; dating com- 
position of, 28-29, 37; knowability, two 
kinds in, 227-228; patterned on memory 
art, 103-105, 152; prerequisite for Medita- 
itons, 254-255; psychophysiology of, 28— 
35; qualities bottleneck in, 223-224; struc- 
ture of, 83, 101-102, 158n, 179; tensions 
in, 193-199; terminology of, 85, 86; the- 
matic emphasis, 83: Rule 1, 122; Rule 2, 
122-124; Rule 3, 124, 130-132, 134, 
136-137, 144; Rule 4, 97, 144-152, 157, 
159-160, 162, 180; Rule 4-A, 146, 149, 
150; Rule 4-B, 146, 148, 149, 150, 151, 
152; Rule 5, 162, 181, 187, 252; Rule 6, 
140, 142, 143, 156, 162-169, 172-174, 
181, 184, 187, 195, 198, 212-213; Rule 7, 
132, 133, 134-136, 138-140, 162, 181, 
191, 241, 269; Rule 8, 160-161, 166, 169, 
175, 180, 195, 197, 198, 241, 242; Rule 9, 
129-130, 135, 140-141, 143-144, 169; 
Rule 10, 140; Rule 11, 135; Rule 12, 29- 
35, 83, 84, 85, 86, 87, 97, 98, 105, 109- 
112, 147, 160, 166, 169, 170, 171, 175- 
178, 179, 195, 197, 198-199, 212, 215, 
218, 220, 221, 223, 233, 234, 235-236, 
251-252, 269, 275; Rule 13, 179, 180- 
182, 189, 203, 205; Rule 14, 99, 102, 103, 
108, 179, 182-192, 195, 200-206, 227, 
228; Rule 15, 102, 103, 192; Rule 16, 135, 
196, 192; Rule 17, 192; Rule 18, 192, 199; 
Rule 19, 192; Rule 20, 192-193; Rule 21, 
193. See also Cogitatio; Common sense; 
Eternal truths; External senses; Ideas; 
Imagination; Impressions, transmission of, 
in Regulae; Ingenium; Restlessness of soul; 
Sensation; Simples (in Regulae) 


Relations, expressibility of, 103 
Representation: logic of, 52; Descartes's 


pragmatism about, 109; representative 
function of figures, 114-116 


Res cogitans, 87, 97, 185 
Resemblance: epistemological and ontologi- 


cal, 47-58; in Meditations, 52; method of 
noting, 170; resemblance thesis, 216-217, 
220; subversion of, in Le Monde, 218; and 
symbols, 50. See also Similarity, ontological 


Res extensa, 185 

Respective, 164-168 

Respects, 167 

Restlessness of soul, 266, 270, 275, 283, 


293; in Compendium musicae, 271; in Medi- 
tations, 271; in Regulae, 2°71 


314 INDEX 


Richard of St. Victor, 128, 257, 258-259 
Risse, Wilhelm, 129 

Rochemonteix, Camille de, 27n, ginn 
Rodis-Lewis, Geneviéve, 4n, 27n 

Rorty, Amélie Oksenberg, 17n, 259n 
Ross, G. R. T., 31n, 84n 

Rossi, Paolo, 76n, 77 

Roy, Jean H., 5n 

Rubidge, Bradley, 259n 


Sartre, Jean-Paul, 5 

Schenckel, Johann Lambert, 76—78, 104, 
107, 108, 112, 161 

Schofield, Malcolm, 17n 

Scholasticism, 41, 53; and problem solving, 
142 

Schuster, John, 37n, 59n, 224n 

Science, romantic, 200, 291 

Scotus, John Duns, 214 

Seeds of truth in the soul, 74-75, 96, 145- 
146, 148, 150, 159-160, 185n, 216 

Sel£evidence, 117-118, 264 

Sensation: defined in Regulae, 30-31; 
explained by motion, 217; powers of, 
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